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Successful management does not depend pri- 
marily upon any set rule, plan, or method, but 
on the spirit which lies behind it. There is no 
royal road which will produce the desired result 
without sympathy and understanding on the part 
of the management. Here is a plant in which 
success has been attained, even in these trying 
times, without piecework or bonuses of any kind. 





exact, the White Motor Company, Cleveland, 

Ohio, formed and put into operation a plan of 
shop committees with the object of bringing about a 
closer relationship between 
the management and its em- 
ployees, so as to increase the 
confidence of each in the other 
through an educational pro- 
gram which was particularly 
arranged to develop a better 
understanding of the other’s 
problems. The shop commit- 
tees are elected by secret bal- 
lot in the ratio of one repre- 
sentative for each ten em- 
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ployees, the management be- ee 
lieving that any plan of this mn is 
kind should be as representa- an be bidletia 


tive and as democratic as pos- 
sible. Each department is 
divided into groups of ap- 
proximately ten men and a representative is elected 
by each group. The employees elected by the various 
groups in one department form the department com- 
mittee. 

Any employee of the department in which an elec- 
tion is held is eligible to act as a committeeman. In 
order to secure complete representation new members 
are elected monthly to succeed others who retire after 
approximately one year’s service, the personnel of the 
committee being thus automatically changed and tend- 
ing to prevent the formation of cliques or political 
steering committees. A committeeman, however, is 
eligible for re-election should his constituents so desire. 

Meetings are held bi-weekly but are so scheduled that 
each department meets separately so as to have only 
one committee meeting at a time. On special occasions, 
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however, meetings are held which include the entire 
committeemen. All these meetings are held on company 
time. Committeemen are expected to attend all meet- 
ings. The superintendents over the departments 
represented, their assistants and the general foremen 
are privileged to attend the department meetings but 
are not considered members of the committee. 

There are no printed rules or regulations pertaining 
to the formation or activities of the committees. All 
questions of interest, whether pertaining to the factory 
or not, are freely discussed as the committee meetings 
are open forums. Questions pertaining to policy, pro- 
duction, expansion or any of the various activities of 
the factory are discussed and illustrated by repre- 
sentatives of the management. Minutes of the meetings 
are typewritten and posted on 
the bulletin boards of the de- 
partment locker rooms. Graph- 
ic charts and other illustra- 
tions which have been dis- 
cussed in the committee meet- 
ings are also placed on the 
walls of the locker rooms for 
the benefit of the employees. 

The very simple form. of 
committee system here out- 
lined has been in operation 
for nearly five years. It is as 
unhampered and free of ma- 
chinery as the management 
has been able to make it. It 
is very similar in practice to 
a well-regulated family, in so 
far as it is possible to make it. 

These committees are used as mediums through which 
can be transmitted the thoughts, feelings, requests and 
desires of the employees to management and vice versa 
Through these committees the employees are taught to 
see the necessity of production and to look for the 
means of securing it economically. The beauty of 
the plan and the success which has attended it are 
largely due to the fact that the employees are taken 
fully into the confidence of the management and are 
given an insight into the problems which confront the 
managers. They have every opportunity to follow the 
problems up in detail and to make suggestions if they 
so desire. In other words, the “cards are laid on the 
table’ and the various problems as they confront the 
management from time to time are discussed by a rep- 
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resentative of the management at the committee meet- 
ings. The charts and tables used are then permanently 
posted in the committee room for study and reference. 

The committee is free to discuss any point which 
seems of interest and to make recommendations in the 
form of minutes to the department superintendent. If 
such recommendations are considered practical and do 
not conflict with the general policy, they are acted upon 
and put into practice. If these recommendations neces- 
sitate any considerable outlay or are radical departures 
from existing policies they are referred to the manage- 
ment by the department superintendent. If the man- 
agement decides favorably, they become part of the 
general policy. If, on the other hand, the management 
does not see its way clear to their adoption, the man- 
ager goes before the committee, informs it of this fact 
and gives the reasons for his decision. 

It is extremely interesting to note that at no time 
has the ability of the manager to 
judge and decide these matters 
been questioned in any way, and at 
no time has the management been 
called upon to bargain with the 
men collectively for wages, hours 
or conditions. The secret of the 
whole situation is that the man- 
agement and the men have the 
utmost confidence in each other, 
both sides having always played 
fair and neither attempting to 
“put something over” on the other. 

Another interesting feature of 
the White management is that no bonuses, premiums 
or other inducements are paid to employees. The high- 
est possible wage on a straight-time basis is the plan 
of remuneration. This wage is established with care- 
ful consideration of the cost of living and amount 
of production. 

In connection with the setting of wages there is a 
definite policy of increasing the hourly rate as fast as 
warranted by the individual production. The foreman 
is more apt to be called to account for not suggesting 
increases for his men than are the foremen in many 
shops for daring to suggest them. The theory is that, 
unless a workman becomes increasingly valuable to the 
company, there is something wrong either with the man 
in his present position or the foreman or both. 


mw ot 


CARE EXERCISED IN SELECTING EXECUTIVES 


Great care has been exercised in the selection of 
capable executives who are thoroughly in harmony with 
the general policies of the management, the company 
being particularly fortunate in having a number of men 
who have been connected with the company from ten to 
twenty years, and who are therefore thoroughly familiar 
with its policies. Men of this kind are particularly 
valuable as evidence to newcomers that conditions and 
relations are harmonious, and the effect is helpful in 
every way. 

One of the striking features of the White plant is 
the complete freedom with which every employee is 
made acquainted with the problems of the management 
and the factors which enter into production. These are 
discussed not only in the committee meetings but in 
the White Book, which is issued monthly to each 
employee. The fundamentals of economics are clearly 
stated from time to time and all sorts of suggestions 
and questions are welcomed. The employees are told 
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that “production is the great essential in a factory; 
for the whole community to maintain a comfortable and 
humane standard of living it is necessary for every 
man in the community to produce consistently, other- 
wise there will not be enough wealth to go around. The 
generally accepted idea and fear of overproduction is 
at bottom unsound and should not enter into the policy 
of either management or employees. There really can 
be no such thing as overproduction in industry. The 
term is merely a negative expression of the phenomena 
of underconsumption. Production means the creation 
of wealth. Without production a community will be 
without wealth and so will experience depression due to 
underconsumption. 

“Production must first be arranged consistently with 
plant investment, inventories and personnel. These 
must be well balanced to attain maximum results for 
employees and manayement. Such activities as purchas- 

ing, stores, inventories, cost sys- 
tems, maintenance and plant re- 
pairs, over which productive labor 
has no control and which, in the 
opinion of the management, it has 
no desire to be bothered with, are 
arranged to keep production stan- 
lard and at a maximum. In this 
way it is made possible to earn the 
greatest amount with the least 
exertion and to build up a secure 
future for the employees in the 
factory. 

“Second in importance to wages 
paid, in the mind of the average workman, are working 
hours. These must be regulated by the relation of earn- 
ings to living cost and by production, holding to the 
margin of safety between too long hours which result in 
inefficiency, and underproduction which endangers the 
future operation of the plant. It is the belief of the 
management that a community derives the highest 
benefit, social and economic, from maximum production 
paid for at a maximum safe wage rate.” 


LABOR NoT BOUGHT AT LOWEST PRICE 


The White Company abandoned the old employment 
policy that was in vogue something over five years 
ago of considering labor solely as a commodity to be 
bought at the lowest price. This has been fully justified 
in an increased production per man and a confidence and 
co-operation which mean more to any company than 
can be figured in dollars and cents. 

The company’s personnel department is now conducted 
on extremely modern lines. one of the most valuable 
employment officials being an ex-union labor leader, 
although this is an open shop in the true sense of the 
word no discrimination is made for or against members 
of any organization. 

In hiring a man there are usually three men present 
besides the prospective employee. First the employ- 
ment manager or his assistant determines the fitness 
of the individual for a certain class of work, after 
which the superintendent and foreman under whom he 
is to work are summoned. Together they secure a 
thorough understanding of the man’s abilities and the 
sort of job he is to be fitted into is determined before 
he is finally placed on the roll. In a somewhat similar 
way, a man leaving the shop for any cause whateyer 
is interviewed by these same men. This frequently 
brings out conditicns which were unknown or not appre- 
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ciated and in a large number of cases results in an 
adjustment whereby the man goes back to his job or to 
some other department. This applies in cases of dis- 
eharge as well as those who quit voluntarily. 

No discrimination of any kind is made in regard to 
the nativity, politics or organizations of any kind. Only 


There are usually 
three men prasent - 






three questions must be answered satisfactorily. These 
relate to whether the man is married or single, a resi- 
dent of Cleveland, and if he has at least his first 
citizenship papers. No physical examination is required 
but may be had if the candidate for employment so 
desires. 

| This is the first of two articles on the White Com- 
pany’s plan of management. ] 


Why the Blueprint? 
By FRANK RICHARDS 


W. D. Forbes, on page 182 of the American Machinist, 
locates the first suggestion of the blueprint process 
away back in 1790. That may be the first suggestion 
to be found in print, which I doubt, but light printing 
dates far back of that. Last summer I saw several 
beautiful prints of lace upon the arms and breastworks 
of fair ladies at the beach, and such sun-printing must 
have been going on in the days of Cleopatra, only that 
her skin may have been too dark for satisfactory results. 

The present talk about the blueprint seems to make 
an opportunity for me to say a few words about a 
matter that I have been thinking of intermittently for 
a long time. The blueprint 
was surely a godsend to al- 
most the entire - industrial 
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extends all over the world and to al! industries depend. 
ent upon graphic and dimensioned delineation. 

Yet the blueprint, it must be confessed, has never 
been altogether satisfactory in any use we have put it 
to. It has never been a thing that any one has ever 
thought of treating with any respect in the handling. 
Neither the blue surface nor the white lines are what 
they should be, and the printing gives neither fineness 
nor clearness of line, and if the lines are crowded they 
blur and confuse each other. To compensate for these 
deficiencies of the blueprint it must be made larger 
and less easily handled and studied than would other- 
wise be necessary. It is a crude, rough product at the 
best, not demanding respectful treatment and not sug- 
gesting strenuous effort to keep it clean and smooth. 


BLUEPRINT NoT LIKELY TO BE DISCARDED 


I certainly could never have the hardihood to suggest 
that the blueprint is ever to be discarded, but I do 
venture to propose some lightening or dividing of its 


task. Without more ado I here call attention to Fig. 
1, and it makes no difference to us here what it 


represents. It will at least be recognized as most likely 
to have made its first appearance as a blueprint, and 
as such it was probably not less than 30 x 20 in., 
and perhaps considerably larger. The cut as here 
presented shows every line of the drawing with perfect 
distinctness and must certainly be as clear and legible 
at every point as the blueprint. It can be seen more 
comprehensively as a whole at a single glance. As 
here reproduced it is a little less than the size of a post 
card, and its total area is less than 3 per cent of the 
blueprint area as above assumed. Why should I have 
any hesitation in asserting that for all the purposes 
for which the blueprint could or would be used, this 
black on white post-card drawing is much to be 
preferred? If not, why not? 

Fig. 2, to which attention is now called, is a dimen- 
sioned working drawing of the steel frame of a standard 
railroad car. It is not a drawing prepared for my 
purpose, but one that I have picked up from some 
technical publication which I neglected to identify, and 
it is here reproduced without change. This cut is 
also within post-card size, and the scale of it is about 








world. It came upon us all at 

once, as you might say, about 

half a century ago, fully 2 
ready for work, and it found 
immediate and universal ap- 
preciation and employment. 

It never required and never a 
had any advertising or any 

pushing save what it did for 

itself. It has never been to 

the interest of any individual 
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REDUCED DRAWING OF A TURBINE 
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6 ft. to 1 in. It might have been reproduced precisely 
to that scale, or to any other as most convenient. 
The written dimensions, while as legible as could be 
expected, might have been made larger and heavier if 
our purpose had been in view. Now, what could the 
big blueprint tell anyone that this post card does not 
tell, and is not the post card handier and everyway to be 
preferred? Again, if not, why not? 

The post-card shop drawing, if it should ever make a 
go of it, must shove itself along, just as the blueprint 
has done upon its merits alone and with no effective 
help outside itself. It is easy enough to turn it down 
immediately by suggesting the prohibitive cost of the 
scheme, and this is where a big surprise is lurking. 
The most astonishing thing is really the cheapness of 
it as compared with the result to be accomplished. 

PHOTO-ENGRAVING Process Is Not COSTLY 

Probably few who have not looked into it fully realize 
how cheap and quick and handy is the zine process of 
photo-engraving. We knowein a general way that all the 
pages of a big dictionary and 
of entire, many-volumed ency- 
clopedias have been repro- 
duced by it, and how, when the obt ose 
printers’ strike was on in New - yx it 
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and other responsible documents. In place of it would 
be the neat little cut which might not even require 
folding, and which one would instinctively stick in his 
pocket for preservation instead of throwing it away. 
In the literature—pardon the word—of business solic- 
itation, the line cut would often be welcomed and 
studied where the blueprint would be discarded without 
a look. The paradox would result that the field and 
function of the blueprint. would be extended by its 
extinction. 

It would be a simple and easy job to make a trial of 
this thing. Select some standard shop blueprint from 
your lists and send the tracing of it, if there is no 
finished drawing, to any of the zine-process engravers 
and have a line cut made of it within the post-card 
size. It might be that the lines would not be of the 
most suitable thickness, or the dimensions and written 
matter not large enough for the reduction required, 
and this would supply points for the making of a second 
drawing correct in these particulars which a second cut 
would verify. 
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York, the pages of the Liter- 

ary Digest and other papers 
were first typewritten and 
then photo-engraved for the 
printing; so it could not have 
been prohibitively costly. The 
process is -awaiting the de- 
mand of the drafting room 
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of writing this article 
sufficiently braced myself to 
enable me, notwithstand- 
ing what I said farther back, to suggest the giving 
up and abandoning of the blueprint entirely. See what 
would follow at once. There wou'd be no more tracings, 
and only carefully finished line drawings which the 
draftsman could take pride in. These would be of any 
size most convenient for the working of the details, 
the photographing process ignoring the size of the 
original entirely and reproducing to any scale or size 
that might be desired. 


ess 
FIG. 2. 


LARGER S1ZES OF ENGRAVINGS 


For our convenience here we have been carrying in 
our minds the post-card size, and that would seem to 
be large enough for the standard working drawings of 
a shop, but from the same drawing any other size 
could be produced with equal facility, up to, say, a 
square foot of area, which should be large enough to 
show all the lines clearly that would be practicable on 
the largest blueprint. 

Assuming that the which we 
should find favor and should become the 
practice, every big concern would naturally have its 
own photo-engraving equipment as a detail of its 
drafting department, and this should soon displace the 
blueprinting arrangements and drive them out entirely. 
The blueprint would cease to be, not only as the work- 
ing drawing of the shop, but also as the unwelcome 
of specifications, proposals, contracts 


are urging 
established 


process 


accompaniment 
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The making of the first cut or two would also at 
once begin to bring information as to the cost of the 
process. The cost would of course all be in the making 
of the cut. Each copy printed from the cut would cost 
less than one-tenth of what each blueprint from the 
same tracing would cost, and would be of much more 
practical value. With the process fully established in 
a large works and all facilities provided, with reliable 
skill in the manipulation, the making of original cuts 
not larger than post-card size should cost not much over 
ene dollar each. This is not mere guesswork but is 
deduced from information which I am not at liberty to 
make public. 


UNBLOCKED PLATES EASY TO STORE 


There are details of practice that would develop which 
it is not necessary to speak of here. For instance, the 
cuts when completed are metal plates about 4 in. thick, 
and these plates are mounted on blocks of suitable 
thickness to make the same height as standard type, 
but fer the purposes here contemplated it would be 
better not to mount them on the blocks at all but to 
print from the thin plates. This would save time and 
cost in preparation and also enable the cuts to be stored 
more compactly. 

We ought to hear at once of some enterprising indi- 
vidual going to work and making an actual start on 
this thing. If not, why not? 
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“6 half sold,” is an 

for price 

. important in trade. The same expression is a 

safe guide for the machine shop provided price is not 
made the sole test of good buying. 

An eastern machine shop hired, as a purchasing 
agent, an ex-salesman who for 15 years or more had 
been selling to machine shops. Because he had been 
on the other side of the 
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he at this that he habitually postpones buying until 
a shortage report jars into action his really phenomenal 
abilities. He is what I call the “grand opera star’ type. 
He won’t tolerate routine; he won’t use his talents for 
the maximum good of his organization. His buying 
is to him an art; an exercise for his talents, rather 
than a tool with which his employer can make profits. 
There are many like him. At the other extreme we 

have the purchasing agent 





counter, he knew the 
“tricks of the trade.” It 
was assumed that since he 
would be able to play upon 
the fears and weakneses 
of salesmen, he would 
make an unusually good 


The purchasing agent’s 


purchasing agent. As a position worthy of an able man. 
buyer he succeeded in 
playing one salesman 


against the other and his 
orders were unquestion- 
ably placed at the lowest 
prices on record. He as- 
sured his employers that 





Part II. Purchasing, as a Tool of 
Production 


some people as a snap, by others as a graft, but 
by up-to-date manufacturers as a very important 


chances to save money for the company and the 
smooth flow of the production stream depends to 
no small extent on his ability. 
methods are contrasted and some forms described. 


(Part I appeared in our April 8th issue) 


who is merely an order- 
signing clerk. Where he 
exists, the shop superin- 
tendent, or perhaps an in- 
dividual foreman, specifies 
what to buy, of what 
quality it shall be, how 
much to buy and when it 
shall be delivered. The 
buyer has little to do but 
specify the purveyor, and 
sometimes even that au- 
thority is taken from him. 
Where this method is used 
the purchasing agent has 


job is looked upon by 
He 


has many 


Different buying 








the quality of his  pur- 

chases was satisfactory. But the shop felt differently 
about it. Castings were of uneven hardness—and some- 
times full of holes; belts needed constant attention and 
although the price paid for them was low, a lot more 
were bought yearly than before. Tools were often 
unsatisfactory and the maintenance cost of machinery 
and equipment nearly doubled. 

What with increased overhead expense, higher labor 
cost, returned goods and decreased life of supplies, this 
“shrewd” buyer was an expensive luxury. It should 
not be necessary to point out that, in the machine-shop 
industry, the price of raw materials and supplies is 
really the least important factor of good buying for 
material is usually the smallest item Of cost. It is more 
important that materials be the best for the purpose 
and that they be received on time than that they be 
bought at the rock bottom price. 

All of these factors, however, must be kept in balance. 


Poor BUYING 


One of the best purchasing agents in the machine- 
shop industry does the poorest buying I have ever seen. 
This man knows personally every source of supply, he 
is a shrewd bargainer, a good judge of quality and a 
marvel at getting deliveries through in record time. 

He has few equals in getting in materials of which 
the shop is short, the lack of which is holding up pro- 
duction and causing serious loss of profits. So good is 





no chance to buy well, for 
shop men are inclined to wait until they run up against 
a need, and then to need it badly. Requisitions are for 
small quantities “wanted at once” and the buyer has no 
alternative but to place a rush order. The time given 
him and the individual orders placed are insufficient to 
enable him to buy to advantage. 


DEFINITE STATEMENTS NEEDED 


It would seem obvious that production, the sole end 
of-a machine shop, suffers under either of these ways 
of handling the buying. Without raw materials the 
shop cannot work, and if quality is not what it should 
be final costs will be high. It not necessary to 
elaborate on these facts. But a definite statement of 
even the obvious sometimes is needed. Therefore, let 
us go on record that to make the purchasing department 
an effective tool of production, the following points must 
be considered: 

i. Raw material must get to the shop before it is 
needed. 

2. The amounts purchased must be in accordance 
with known future requirements of the shop, neithes 
more nor less than needed. 

3. The buyer must have sufficient time to enable him 
to buy well, except in occasional emergencies. 

4. The materials must be the cheapest in the long 
run. 

5. In order to achieve the first four points, the buyer 
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must have definite records of the past performance of 
all supplies, as to quality, price and delivery. 

6. Fraud and clerical errors must be avoided by 
internal checks. 

The last-minute buyer I have mentioned habitually 
violated the first of these rules. Time and again I have 
seen as many as 90 machines on the assembly floor, 
complete except for a small part which had been over- 
looked. These assemblies are worth—when shipped— 
about $800 apiece. That means that it is not unusual 
for $72,000 to be tied up for weeks at a time, because 
the purchasing agent has failed to place a small order 
for raw material. Obviously, the loss is greater than 
the mere tying up of working capital. Valuable pro- 
ductive floor space is being used as unproductive storage 
and congestion is caused at many points in the plant. 

That is the effect of under-ordering or late ordering. 
Over-ordering is also an expensive practice. 


WHAT AN INVESTIGATION SHOWED 


A manufacturer of automobiles decided to find out 


why he required what seemed a huge amount of work- 
ing capital to handle only a moderate volume of output. 
An investigation of his storerocm showed him. 

Take ene item alone—axle housings, which cost him 
an average of $35 apiece. He used from eighty to 
120 a month and had, as a rule, little difficulty in 
getting prompt deliveries. His stock of these parts 
averaged 100 more than was needed to care for any 
likely emergency. The same condition existed through- 
out the stockroom. By regulating the purchases, he 
released nearly $175,000 of idle money. 

This condition is bad enough, but it might be—and 
in many shops is—worse. The material overstocked 
might be obsolete. I have seen obsolete stock sold at 
less than 25 per cent of cost—a in one instance 
amounting to well over a quarter of a million dollars 
all because of unregulated buying. Conditions of this 
sort exist as a rule where the size of orders is left to 
the judgment of the purchasing agent. It is emphat- 
ically out of his province to determine how much to buy, 
when to buy it and when it should be delivered. Those 
questions can best be settled only by someone closely 
in contact with the shop and the sales department. 
An exception occurs in a rising market when it may be 
This, however, 





loss 


good business to buy more than usual. 
should be done only after careful consideration of the 
future needs of the shop, the financial condition of the 
company, the facilities for storing unusual quantities 
of material and so on. It cannot well be decided by 
the purchasing agent alone. 

Usually, purchases are instigated by the planning 
department. Even though no formal planning depart- 
ment may exist, there is someone who has knowledge 
of the needs of the plant, who can exercise this func- 
tion. How the planning department arrives at the 
quantity of material to be purchased will be described 

articles of this this article our 
k is to show what is needed to make the pur- 
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in later series. In 


only 
chasing department an effective tool of production. 
NECESSITY OF ROUTINE 

Routine is necessary and records must be kept, but 
neither should be elevated to an end, of itself. Some- 
times production is facilitated by smashing routine for 
Records should be as simple 

as possible and only needed ones kept. I have 
the entire time of a clerk used to keep up records which 


an emergency order. 


seen 
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might have a value to some ‘earred society but which 
were never referred to by the buyer. Good sense must 
govern, 

Often a report will be inaugurated for a temporary 
need, which will continue to be compiled long after the 
need has passed. It is well periodically to check up 


on all records and if they do not serve a purpose— 
throw them out. 
The forms described here are simple and all are 


designated to aid the buyer to live up to the six require- 
ments of good buying. : 

Let us consider the way an order is handled after the 
requisition 1s received by the purchasing agent. 

The forms and routine for various shops need not 
differ appreciab‘y, no matter what the size of the shop 
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FIG. 1. BUYER’S QUOTATION 
nor what its product. The methods I am going to 
describe are now in use in shops employing twenty-five 
men, and also in shops having more than 2,000 on the 
payroll. Some of these shops do a jobbing business. 
building any kind of machines; one, on the other hand, 
builds transmissions, differentials, etc.—thou- 
sands of a type. 

When a requisition comes in, the buyer turns to the 
form shown in Fig. 1 on one side of which is the 
auotation record and on the other a record of purchases 
There is a copy of this form for each 


gears, 


already made. 
item. 

For convenience, each supply house is given a num- 
ber, which is used rather than the name. Tne informa- 
tion on this card is a valuable guide in showing which 
concerns have given the best prices, and the promptest 
deliveries in the past. 

In buying many productive materials and especially 
in buying supplies and tools a performance record is 
a valuable guide. Such a one is shown in Fig. 2. It 
consists of a manilla enve!ope—one for each article— 
‘omments made 


in which can be kent memoranda and 
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by the shop and others on the article. This is an 
invaluable guide to the buyer who keeps in mind that 
his function serves a bigger purpose than to buy cheap. 
The persistent use of this performance record saved 
one concern $5,000 a year on its belting alone, and 
$25,000 a year on one of its principal raw materials. 


PERFORMANCE RECORD 
DETAILS INSIDE 


Article No. 





Maker Price Remarks 





FIG 2. PERFORMANCE RECORD ENVELOPE 

This is how it came about: Belting had been costing 
this machine shop $17,000 a year. It seemed too much 
and the buyer decided to experiment with various makes 
and keep a record, 


BELTING DATA KEPT 


In the envelope for belting he kept data as to every 
drive. He noted the location, the operating conditions, 
the power transmitted and other data having a bearing. 
When a belt was purchased, he recorded the description 
of the belt, the maker, price, the drive on which it was 
used; even the cost of the belt per unit of production 
on that machine. 

With this data in hand, he had a guide more reliable 
than the usual foreman’s guess, which is all that many 
purchasing agents have to go by. He bought on a 
basis of exact knowledge. 

Formerly $17,000 worth of belting was bought annu- 
ally. Last year he spent only $12,000 in spite of a 
35 per cent increase in the plant’s production and a 50 
per cent increase in the average price of belting. This 
saving is all due to the fact that only the best belt for 
each drive is purchased. In addition to the direct 
saving of money spent for belts, there is an operating 
economy due to reduced shut- 
downs caused by belt 
troubles. It is expensive to 
pay for cheap belting with 
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means of a standard order form. At least three copies 
are needed, one for the purveyor, one for the purchasing 
agent, and one for the receiving clerk. Sometimes more 
copies will be needed, such, for instance, as one for the 
originator of the requisition. 

The form in Fig. 3 shows a desirable design for-the 
purchase order. If the nature of the business demands 
that frequently a large number of items be ordered at 
one time from a supplier, it is well to have order forms 
large enough. When only one or two items are ordered 
at a time, paper may be saved by having the purchase 
order correspondingly small. 

On the left of the original copy is a perforated slip 
which the supplier is requested to return with a promise 
of delivery. This may be attached to the purchasing 
department’s copy of the order. 


PRINTING PURCHASING DEPARTMENTS Copy 


If most of the orders placed take a considerable time 
to fill, and a large amount of correspondence is usually 
necessary, it is handy to have the purchasing depart- 
ment’s copy printed on the outside of a manila folder 
so that the order and all correspondence bearing on it 
can easily be kept together. As a rule though, only a 
few of the total orders placed require much follow up. 
Therefore, it is possible to have the purchasing depart- 
ments copy printed on paper, and when needed, to paste 
it to a folder. 

An excellent plan is to print this copy on cardboard 
or heavy manila paper so that it will stand on edge. 
This copy is used as a follow-up tickler so that deliv- 
eries may be watched. At the top of the order shown 
in Fig. 4 are numbers for the days of the month and 
letters representing the months. The dates promised 
by the supplier may be indicated on each order by tabs 
affixed to these letters and numbers. 

The purchasing department is responsible not orly for 
placing the order, but for getting the material into the 
plant. Hence the need for thorough and regular follow 
up. It should start when the order is placed. Each 
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idle machines. The same 








method is used in judging 














the other supplies and raw 
materials used. Good judg- 
ment, knowledge of markets 
amd of men still plays its part 
in this man’s buying, but in- 
stead of dickering and 
jockeying for price advan- 
tage, he has a definite knowl- 
edge of his needs on which to 
base his shopping. Having 
settled upon the source of 
supply, the order is placed by 
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FIG. 4. FOLLOW-UP ORDER FORM 
day the one responsible for following up should go 
through the file in which the orders are arranged alpha- 
betically by materials, and pick out, by means of the 


tabs, those orders indicated for attention on that day. 
ONE Copy GOES TO RECEIVING CLERK 

One copy of the order goes to the receiving clerk. A 
valuable check will be supplied if the left-hand column 
of the order showing quantities be left off. This may 
be done by simply cutting the carbon paper so that 
the quantity figures or the original won’t copy. This 
necessitates an actual count of the incoming material. 
Too often, a receiver, if at all hurried—and he usuaily 
is hurried at times—looks over a carload of material, 
“guesses” it is all there and turns in a complete receipt. 
This permits of dishonesty, and—what may be even 
more costly—may hold up production seriously because 
of lack of material supposedly received. 

Sometimes it is also well to leave off the price from 
all but the original and the purchasing department’s 
copy. 

While for most concerns three copies of the order are 
enough, it is sometimes desirable to have more. For 
instance, it may seem well to send a copy to the cost 
department, so that it may enter the material costs on 
In very large concerns, a copy is sometimes 
office so that, knowing what 


its records. 
sent 


to the controller’s 
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payments are going to be called for in the future, 
sufficient funds may be provided when needed. If this 
is not done, the purchasing department should report 
monthly the payment’s to be made for materials for 
the following month. 

A simplified form of purchase order which may be 
used especially in the smaller plant is shown in Fig. 3. 

When the goods arrive, the receiving clerk sends a 
material receipt, Fig. 5, to the purchasing department 
where the receipt is recorded on the office copy of the 
order. When the invoice for the material comes in, it 
is checked for quantity and price and sent to the 
accounting department for payment. 

As can be seen, the forms and records of a prop- 
erly run purchasing department are simple and each 
designed for a definite purpose. Proper records should 
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FIG. 5. MATERIAL RECEIVED REPORT 


be a guide to future buying rather than a tally of what 
has been bought. 

The buyer must remember that it is not his occasional 
“breaking of the market” or getting a delivery in a 
pinch which makes for profit. The purchasing depart- 
ment’s function is rather to keep up a steady flow of 


the materials best suited to the need of the busi- 
ness. They must be on hand when and in the quantity 
needed. 


Purchases do not stand alone, but rather influence 
every part of the business. Probably no other function 
of a manufacturing concern has so great an effect on the 
profits of the business as a whole. 


A Special Screwdriver 


By CHARLES HATTENBERGER 


Certain work which was being done at the Seneca 
Yocational School, required the use of some large 
fillister-head screws. To drive these securely in place 
required considerable power. This was secured by mak- 
ing a large screwdriver, as shown in the illustration, 
with a hexagon A integral with the shank. By using 
a monkey-wrench considerable purchase was obtained 
and the desired results were brought about. The screw- 
driver was made by a student at this school. 
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A HEAVY-DUTY SCREWDRIVER 
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Diamond Face-Grinding Machine and Its Work 


By E. 


Editor 


Associate 


HE scope of grinding operations is practically 
unlimited, and grinding machines are now com- 
peting with many other types of machine tools in 
the finishing of work. The value of such operations is, 
however, more pronounced 


Ler 


DUNN 
rican Machinist 
and is said to be equally effective in obtaining a good 
finish. The wheel is constructed as shown, the chuck 
being of cast iron. The chuck fits the tapered end of the 
spindle and is held by a large nut. The twelve segments 
form a circle, 30-in. outside 





with certain classes of 
work. Irregular shapes, 
thin pieces, hard iron, etc., 
are factors that come under 
this classification. The Dia- 
mond Machine Co., Provi- 





The development of grinding machines has prob- 
ably advanced machine-shop production to its 
present state more than any other single agency. 
A close-up view of what is being accomplished 
in the grinding line is often surprising, even to 


diameter and 24-in. inside. 
They are 6 in. thick and 
are held in position by spe- 
cial clamps. Since nearly all 
of the stresses in a wheel 
of this character are radial, 
but little pressure is re- 
quired to hold the segments 


art. 








dence, R. I., has’ solved those who are skilled in the 
many difficult problems 
with its machines and 


methods, some of which are herein described. One 
of the large face-grinding machines made by 
this company is illustrated in the headpiece. The long 
angle plate shown on the machine table is for a magnetic 
chuck, a front view of which may be seen in Fig. 1. 
This chuck, it will be noticed, is in the process of 
manufacture, as it is being ground. (For a detailed 
description of this operation, see Vol. 51, page 913, of 
the American Machinist.) Fig. 2 shows the finished 
chuck in use, holding drop-forged pump links in posi- 
tion for grinding. The time required to grind these, 
removing in. of stock from each side, is at the rate 
of four links in 24 hours. 

The segment wheel seen on the machine in the head- 
piece, and also in the line drawing, Fig. 3, has particular 
application to the removal of large amounts of stock, 





in place. The clamping 
method shown in Fig. 3 is a simple arrangement that is 
said to be very satisfactory. The clamps are angular- 
shaped, pivoted at the ends, and when the screws are 
tightened the segments are forced against the inside 
rim of the chuck and held securely. 

The machine is heavily built and capable of handling 
very large work; however, it has a wide range of useful- 
ness and is adaptable to many forms of light work. In 
this connection the rotary device, shown in Fig. 4, has 
proved of value. It is used to rotate the work, thus 
facilitating the grinding of flat, true surfaces as well 
as the removal of large amounts of stock. The chuck is 
revolved by means of a small motor located inside the 
casing at the top, the drive being through a chain and 
worm gearing. 

The pulley-grinding fixture, shown in Fig. 5, is driven 





AMERICAN MACHINIST 





a4 


2 


f 


FIG. 1. FRONT VIEW OF PARTLY FINISHED MAGNETIC CHUCK 


from the rotary device through a universal shaft. 
When grinding pulleys, a solid ring wheel is used. The 
extent of the crown may be varied by changing the 
position of the pulley in relation to the wheel. If the 
pulley was ground on the face of the wheel there would 
be no crown, and if ground on the inside surface there 
would be too much crown; hence by using the beveled 
corner, as shown in Fig. 5, the correct curve is easily 
obtzined. As to production, 8 x 6-in. pulleys are finished 
from the rough in 2 min. each. Another advantage 
claimed for this method is that no pulleys are discarded 
on account of hardness. The pulley-grinding fixture is 
provided with a ball-bearing thrust and the worm gear- 
ing receives lubrication from a single grease cup of the 
compression type. The feed is by handwheel. 

Another class of work handled advantageously by the 
Diamond face-grinding machine is chilled cast-iron 
plates, of the type shown in Fig. 6. They are 10 x 
36 in. in size and the finished surfaces are ground flat ¢ DETAILS OF SEGMENT WHEEL 








-—— 




















FINISHE CHUCK HOLDING WV 2 4 ROTARY ATTACHMENT 











April 22, 1920 


Get Increased Production—With Improved Machinery 





879 











~~ oe 








FIG. 6. 


within 0.006 in. The time required is 18 min. for 
each plate. On account of the slight circular scratches 
in the polished surfaces of the plates, it was thought 
that it would be necessary to refinish them on a surface- 
grinding machine. This was found unnecessary as the 
same results were accomplished by a slight lapping with 
abrasive and oil. When grinding the ends of long, heavy 











FIG. 5. PULLEY GRINDING FIXTURE 
castings the work is handied in the same manner as on 
an open-side planing machine, where in the case of a 
long overhang, the outer end is supported on a roller 
table. 

The segment wheel is recommended by the maker 
as being lower in first cost. The coolant solution recom- 
mended is 5 lb. of sal soda (sodium carbonate) to 45 
gal. of water. The wheel segments are furnished in all 
grades. 


The Life of an Airplane 


The life of an airplane depends on two distinct 
assemblies: the power group and the structure of 
the machine. These have little in common, as far as 
their life is concerned, and their use requires different 
methods and usually a different class of mechanic for the 
upkeep. 

Prior to the war the object of the designer was to get 


CHILLED CAST-IRON 


PLATE 


a machine that would fly, and little attention was paid to 
the durability of its parts. During the war it was dis- 
covered that the life of a machine in service wes about 
three months, as it either was rendered obsolete or was 
crashed by the end of that period. This fact led most 
designers to sacrifice any considerations of durability in 
order to gain the prime military features. 

Many of the larger aéronautical engine manufacturers 
of the world have remodeled most of their successful 
types with intention of increasing reliability. This has 
usually resulted in a slight increase in weight. Also 
the question of cost of overhauling has been gone into 
carefully and present-day engines are so designed that 
their accessories, valve gears, and similar parts are read- 
ily gotten at for cleaning and adjustment. The result 
is that most engines on the market today for commer- 
cial use can be relied on, with proper use and care, for 
from 125 to 150 hours without being overhauled. And 
if hoists, suitable benches, and other shop equipment 
are not available, valves may be ground and even pistons 
changed in many modern typnes without removal from 
the plane. 

As mentioned above, war machines were designed for 
speed and not for durability. One feature, however, was 
developed as a result of the war which will have a great 
effect on the future use and development of aviation. 
That is the application of metal to the structure of the 
airplane. The Germans were driven to this by the lack 
of a reliable supply of suitable lumber. Some French 
and English firms also worked on this problem, notably 
Boulton and Paul in England and Louis Clement in 
France. Many inventors have brought forward alloys, 
new structural combinations, etc, 

This development has been foreseen for many years, 
but presents a difficult problem. The effort to obtain the 
maximum of strength with the minimum of weight re- 
sulted in vastly refined types of internal structure and 
thorough investigations into the strength and propertie: 
of the available materials. All of this data and knowl 
edge is now available to the designer who is working 
with the idea of durability. 

The great shortage of good linen prompted an in-es- 
tigation of other materials as a substitute. Various 
veaves of cotton and cotton with linen were developed 
which have some properties of value that all-linen has 
not, besides being cheaper. Streamline wire was 
brought out of the experimental stage and can be ob- 
tained of equal strength and reliability with stranded 
Automotive Industries. 
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Handling Material at the Plant of the Greenfield 
Tap and Die Corporation 


By PETER F. O’SHEA 





The handling of quantities of small-sized prod- 
ucts in process of manufacture through a machine 
shop entails many problems. The author tells 
how material is handled in a shop that turns out 
a good many millions of small gages, taps and 
dies ina year. A look at the methods described 
may be interesting and instructive. 





T THE plant of the Greenfield Tap and Die Cor- 

A poration, Greenfield, Mass., the rear end of the 

steel shed is the beginning of a long, low, single- 

story cutting-off shed where bar steel is cut up into short 

lengths as blanks for taps and dies. This building con- 

tains a long row of Nutter-Barnes cold saws, oonging 
all the way from the 3-in. to the 12-in. size. 

The bars are put into the building through the side 
windows, from a driveway along the outside of the 
building. There are as many windows as there are 
saws, so that the most of the wall is windows. A truck 
may drive up alongside and by raising the proper win- 
dow the bar stock is pushed in beside the saw which 
handles that size of steel. Each sill has a steel roller 
fastened upon it to facilitate sliding in the stock upon 
the piles. 

Since each pile of stock may be 4 or 5 ft. high, a 
large quantity of steel is usually on hand in this shed. 
This obviates a lot of additional storage space. More- 
over, as each pile is opposite the saw that is to handle 
it, no further handling of the rods is necessary, except 
to pull fresh rods into contact with the saw as wanted. 

The material travels from left to right, coming in at 
the windows at the left as raw material, and falling into 
the aisle at the right in the form of blanks. Trucks 
are used to gather up the blanks, and, as the cement 
floor of the aisle and the passage to the main building 
and its floor are all on the same level, trucking involves 
the least effort. 


BLANKS MADE IN BULK FOR STOCK 


Blanks for each size of tool are made in large lots, 
on orders applicable to blanks only. The lots called for 
on these orders are larger than orders for any given 
size of taps or dies. The blanks are put into partly 
finished stocks, and can be drawn against for any of the 
proper sizes. 

The stockroom is wired off into a separate cage, has 
a wicket in the wire door, and is furnished with a desk 
for the stock clerk and a few racks for the more unusual 
blanks which are made in small quantities. 

Blanks made in large quantities are stacked in boxes 
on the floor. Each box of blanks is formally received 
into the stockroom by the clerk, who inspects and counts 
the contents. This count he adds to an inventory card. 
The card stays with the box or boxes of blanks, one 
card to a size. The card has five columns, one each for 
the date, the amount received, amount issued, the order 
number, and net amount on hand. Each card therefore 


not only gives the current inventory of its size of blank, 
but gives the complete history of the number of blanks 


that passed through the stockroom, and what orders they 
were issued for. 

The smaller sizes of blanks are stacked in small boxes. 
Some of the bulkier blanks are stacked in deep boxes 
on the same wooden truck platforms on which they came 
from the cutoff room. 

From the stock cage all work is issued in small, 
shallow boxes, holding a standard number of pieces by 
count, according to the size. Of the larger size, 50 
constitute a boxful; the smaller sizes contain as many 
as 200, or even 500. In no case is the boxful heavier 
than can be picked up-by one man and handled quickly 
to and from his machine. 

When an order is issued for a given number of pieces, 
as many order and: routing tickets are made out as 
there will be boxesful needed to round out the order. 
One ticket, in a celluloid envelope to keep it from being 
soiled, is tossed into each box, after being marked with 
the letter corresponding to which instalment it is of 
the complete order. The order may therefore be sent 
forward in sections, provided enough sections are kept 
coming to supply an uninterrupted stream of work for 
the machines in their present set-up, and provided not 
so many sections are sent out so that they clog the 
stream. 

Each work ticket accompanying a box shows the 
number of pieces in the box, the total number of pieces 
in the order, the number which have previously been 
routed through, and the number still to follow. The 
workmen as well as the foremen can therefore tell the 
progress of the work. 

All stockrooms are caged in. A door in the wire has 
a spring lock with a latch inside. Since the stock clerk’s 
desk is some distance from this door, he has rigged a 
strand of wire from his desk to the door-latch, so that 
he may admit anybody without walking to the door. 


HOW THE SIZE OF AN ORDER IS DETERMINED 


The frequency and size of the stock orders are deter- 
mined in the administration office. 

The sales department keeps statistics of its sales, 
including the quantity of each kind and size of product. 
From these statistics are determined the quantities of 
each product that should be kept in stock in the main 
stockroom ready for shipment. The stock is a reservoir 
which should be equal to the total demands of thousands 
of scattered customers, who order in all sorts of quanti- 
ties, large and small. The minimum stock on hand must 
be enough to take care of all reasonable or expected 
demands. 

The stock supervisor or the sales department and the 
general superintendent agree as to the amount of stock 
and the amount of each product.ahich shall constitute 
a standard shop order. The sales department sees that 
it shall be sufficient to cover needs, and the general 
superintendent sees that the standard amount shall 
be economical to route and manufacture. 

As soon as the stock for an article gets down to the 
minimum quantity the stockroom clerk sends a requisi- 
tion to the production supervisor of the manufacturing 
department for the standard quantity. The production 
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FIG. 1. BRACKET ATTACHED TO MACHINE AT ONE END; 
OTHER END SUPPORTED BY A ROD FROM THE FLOOR 


supervisor then makes sure that he has the requisite 
amount of proper raw material stores on hand, and that 
the factory is not clogged too much with other work 
but what it can fit this order in. He then gets a promise 
of delivery from the factory itself and sends down the 
order. At the same time he tells the sales-department 
stock-supervisor when he may expect the finished order 
to be in the stockroom. 


THE PRODUCTION MAN 


There is also a production man under the works 
manager. It is up to him to see not only that the order 
can be made or that the material is in the stores, but 
that the material is moved out of the stores and that 
the order is made and how it is going to be made, by 
just which machines, and on what schedule. He knows 
the individual machines by their machine numbers, and 
the workmen, and the detailed difficulties that are apt 
to come up at certain points, 

The production man therefore takes the order as it 
comes from the general superintendent’s department, 
and applies it. He has made out a standard routing 
card on which the necessary processes are printed in 
proper succession and opposite each process he writes 
in, in the second column, the department which is to 
do the work, and in the third column, the particular 
machine which is to do that process on that order. The 
next column is left blank for the workman to fill in the 
time he received the work. Columns are also provided 
for the number of pieces which were in each box when 
the workman received it and when he sent it on, so as 
to show any shortage from spoiled work. 

These cards therefore determine the movement of 
the product from point to point in the factory. 

The trucks used for moving material inside the fac- 
tory are small, light and of a peculiar pattern. They 
are 36 in. long by 20 in. wide, built with a box-like 
frame-work of angle-iron, so that the surface of the truck 
is 30 in. from the floor. The top is of wood bound on the 
edges by the angle iron of the frame. The two strips 
of framework which bound the right and left edges of 
the top extend out from the truck for 5 in. at each end 
to furnish a hand hold and are the only handles. This 
truck is pushed, not pulled, by these handles. 

The trucks are handled by young men called “bell 
boys,” of whom there are a corps in each plant. When 
an order of product is ready to move, it is loaded upon 
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one of these trueks; the bell boy consults the move card, 
gets hold of the truck and pushes it on its way. 

The trucks gradually move from department to de- 
partment from the cut-off or automatic room to the final 
inspection room at the front of the factory. Therefore, 
whenever a bell boy has an errand to take him toward 
the rear of the factory he takes an empty truck back to 
its starting point. 

From the ground floor to the second floor a single 
elevator is rendered sufficient through proper routing 
of the work. The second floor contains the tap and 
reamer departments, where so much of the processes 
are done that when the work comes down it is on its 
way to the hardening room and does not have to be 
taken upstairs again. No material goes up on the 
elevator except blanks for taps and reamers. 


HANDLING WorRK TO AND FROM MACHINES 


The same shallow wooden boxes in which instalments 
of shop orders are issued from the stockroom are used 
at the machines. Each machine is provided with some 
sort of a resting place for a box of blanks, and another 
resting place for an empty box to receive the work as 
fast as the process is done on each piece. 

The box of blanks is generally placed where the left 
hand of the operator will naturally reach, and the 
product box at his right hand. This order is reversed 
in case two machines are so related that the one on the 
left does the next process following that of the machine 
at the right. In this case the product box of one 
machine is the blank box of the next machine, and may 
be situated midway between them, with room for an 
extra box in case one machine gets ahead of the other. 

The form of the resting place for the product box 
varies. In some cases it is a small table or bench. 
The resting place for the work box is sometimes on the 
truck which brought it to the machine, and which is 
backed up and left there. Another truck is stationed 
on the other side of the worker, with empty boxes on it 
to receive the finished work. The workman automati- 
cally does the loading of the truck; thus, the product 
can be wheeled away without rehandling. 

A convenient form of support for work boxes is a 
bracket made of strap iron, attached either partly or 
completely to the machine, and supported by it. The 
form of bracket attached only partly to the machine, 
Fig. 1, is composed of a strap of iron bent into the 
shape of a U having about 18 in. between the arms. 
The two ends are bent down and holes bored for fasten- 
ing the bracket to the base of the machine. Under the 
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middle point of the U a half-inch iron rod is put, reach- 
ing to the floor. Since the strap-iron ends are fastened 
firmly to the machine, this makes a rigid support. 

The bracket is light, inexpensive and can be applied 
to the most convenient point of almost any sort of 
machine. Near the front and back ends of the bracket 
sharp steel points are inserted. These engage the wood 
on the under side of the product box and prevent it 
being shoved off by accident. 

Another economical bracket for holding work boxes 
is made of strap and engle iron. This bracket is above 
the machine and is composed of a rectangular frame 
parellel with the machine, and raised above it on four 
legs, one at each corner. The legs fastened to the 
front of the machine are shorter than those at the 
rear, so that the frame slants downward toward the 
front. The lower or front edge of the frame is made 
of an angle iron with the angle up, so that it forms a 
lip that prevents the boxes placed upon the frame from 
sliding down. The upper or rear bar of the frame is 
made of flat strap iron. 

A double form of the same bracket is shown in Fig. 2, 
and is used where there are two machines back to back. 
Here the side members of the bracket are of double 
length, bent in the middle at the proper angle to give 
the right slant at the front and rear. The bracket spans 
both machines. Two of the legs are fastened to the 
front of one machine, two to the front of the other. 
The bracket holds work for both operators, each op- 
erator’s work facing him at the proper slant and at a 
convenient position over his machine. 


Boxes FRONT AND REAR 

In another department there is a machine set up for 
practically the same operation all the time. It is neces- 
sary for the operator to hold the work in place against 
the cutting too) with his hand, while at the same time 
locating the cut from lugs in the chuck. By placing 
the product box onjthe rear of the machine, he is able to 
simply let go of the product as quick as the cut is 
finished, mstead of bringing it forward again. This 
speeds up his work by a considerable ratio. The same 
idea is used in other processes and machines. 

In fact, in a great many machines the principle is 
used of delivering the finished piece of work to a 
receiver as close to the cutting point as possible. For 
instance, the receiving mouth of a chute may be shoved 
up directly under the cutting point, or within a few 
inches of it. Such chutes discharge either into a prod- 
uct box or pail on the floor, or to a product box at the 
next machine which is to do the next process. Waste 
motion is thus cut to the minimum, 

Chutes ot gaivanized sheet iron thus used were de- 
scribed in the American Machinist on page 1,069, Vol. 
50. The same article on page 1,068 calls attention to the 
method of stopping the fall of small threaded work 
into product pails, by wooden blocks or buffer boards 
to check the speed so that the threads will not be in- 
jured. 

Work, especially dies, is handled mostly in shallow, 
flat boxes of wood through the factory. Large taps 
above 1-in. pitch diameter are up-ended in boards having 
holes bored to receive them, These boards also count 
the work automatically, as the number of holes is stand- 
ard. In trucking, several boards are piled one on top 
of the other, each board resting on the up-ended taps in 
the board below. 

Reamers are handled in similar boards or deep blocks. 
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A toolman in the reamer department has designed 
special boards, all of the same outside dimensions, and 
divided into smaller compartments, by strips of }-in. 
wood, the number of compartments varying on the 
different boards according to the size of the reamers 
they are to hold. Thus, sixteen small reamers may fit 
on one board, while only twelve of a larger size will fit 
on another. 

Al? work arrives at the final inspection room in the 
same boxes, boards or trays in which it was handled 
through the shop. As fast as it is inspected and passed, 
however, it is put into standard steel pans, except 
the large taps, which are left up-ended in boards. 


INSPECTION 

Each workman has a tolerance gage on his machine, 
usually a snap limit gage, and workmen who deal with 
the threaded portion of taps and dies have thread limit 
gages. 

There is a floor inspector in each department who 
makes the rounds and tries out with an inspection gage, 
either of the snap limit or the rapid inspection snap 
variety, the product of the machines, thus catching 
any error that may have occurred in the set-up or the 
wear of the tools used. 

All gages are set and adjusted by a gage supervisor 
for each division of the plant. 

Bench inspectors inspect the product as it is brought 
to them after each group of processes and usually work 
with rapid inspection gages. In some cases they also 
count the work and keep a check on it. 

In the automatic room, for instance, where small tap 
blanks are cut from bars, the pails of blanks from the 
machines are taken to a bench in the end of this room. 
Here the blanks are not only inspected for size and 
counted, but they are arranged in boxes with the 
standard number in a box. For instance, half-inch taps 
are handled 400 in a box. This function performed by 
the inspectors for small taps is the same as that done 
by the stockroom for dies and large taps. 

The inspection department has another bench in- 
stalled in the tap department. Here taps are brought 
in pails or boxes after each group of processes and must 
be passed by the inspectors before going on to the next 
group. This keeps the finished product of the correct 
accuracy. 

Before each process inspection, the oil is removed 
from between the threads of the taps by washing in hot 
soda water. 

As each box or pan of product reaches the hardening 
room, the foreman places in it a slip which gives in- 
structions to the workman for the hardening heat, 
tempering heat, and time for tempering bath. 

After coming out of the tempering bath an inspector 
tests each batch of work with a file and quickly catches 
any irregularities in the results of tempering. The 
proper tests, by the way, for the hardening of taps 
is that the file should neither slip over the steel as if it 
were glass, nor bite in, but just barely take hold. 

By the time the product is ready for sale, it has re- 
ceived fifteen inspections. Thus, it is certain not only 
that the final product is pretty nearly right as to dimen- 
sions, but that spoiled work is caught as soon as it is 
spoiled, and is not handled uselessly beyond that point. 
One or two wrong pieces in a thousand may not only 
lose a reputation for the manufacturer, but they may 
also cause considerable trouble through the shop itself. 
In the final inspection room every dimension on each 
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individual piece of product is gone over with limit 
gages and examined with a magnifying glass for rough- 
ness of threads, or cracks due to tempering. To catch 
any concealed flaw, each tap is put into a torsion tester 
before being finally passed. 

The final inspection room is partitioned off at the 
extreme front of the building. There is nobody in the 
room but inspectors, so they can concentrate their atten- 
tion on their work. 

The last process is to clean the product thoroughly 
with gasoline and cover each piece with vaseline to 
prevent rust, and then pack in steel pans. 

Into each pan is tossed a “count slip’ which shows, 
not the theoretical number of pieces that would be in 
the pan if it started with the standard number and none 
were spoiled, but the actual number of finished pieces 
in that particular pan. There may be, for instance, 397 
instead of the theoretical 400, This slip was especially 
useful during the war, when shipping difficulties arose 
simultaneously with an increased Government demand 
for small tools. More pans were needed to handle the 
product, but could not be got in time. Therefore, the 
plan of standardized numbers of pieces in every box 
was temporarily abandoned, and as many pieces were 
put into each pan as it would possibly hold. Under 
these circumstances the count slips became especially 
important. 


Cutting Screws of Quick Lead 
By Ek. A. DIXIE 


Some day some enterprising American lathe manu- 
facturer is going to market a lathe on which one can 
cut almost any screw from, say, 40 threads per inch 
up to a lead of 6, or even 12 inches. In order to do this 
all that will be necessary is a slight lengthening of the 
headstock of the lathe, the introduction of a single 
small pinion and washer, and a slight change in the 
manner of mounting the tumbler gears. In this article 
I am going to tell him how to do it, so that after he 
reads, it will be up to him. 

The lead screws of foreign lathes are, or at least used 
to be, not only much larger in diameter than those of 
American lathes but they are also much coarser in pitch; 
for instance, when I served my apprenticeship, the lead 
screw of a Scottish engine lathe of 20-in. swing was 
from 2 to 23 in. in diameter and at least of 3}-in. lead. 
Lathes of 10-in. swing had leadscrews of {-in. lead. The 
change gears had from 20 to 120 teeth, rising in 
increments of five. 

In this country, however, one seldum sees lead screws 
coarser than } in., and generally they are as fine as 4 in. 
lead on lathes up to 18-in. swing. For this reason the 
gear ratio must be 
much higher and the 
stresses on the gear 
teeth greater when 
cutting rapid leads. 
In our shop we re- 
cently have had to 
cut a number of 
screws of this kind 
and several methods 
have been employed 
to do the job, all of 
which are old, but 
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IG, 2. CHANGE GEARS SET UP TO CUT 3 IN. LEAD 
there is one that is so little known and so superior that 
it should be given publicity. 

The usual method of placing a large gear on the stud 
and a small one on the lead screw well known 
that it is unnecessary to do more than call attention to 
it. The second method—that of driving the lead screw 
direct and turning the spindle through gearing from 
the lead screw, although not so well. known, is not 
uncommon. The third method is so simple that it has 
always been a wonder to me that:no lathe maker has 
incorporated it in the design of his product. 

The speed of the cone with relation to the speed of the 
spindle of the ordinary engine lathe depends on the ratio 
of the back gearing. In conventional engine-lathe con- 
struction a pinion secured to the small end of the cone 
drives the large gear on the quill of the back gear and 
the pinion on the quill drives the large gear which is 
keyed to the lathe spindle. 

For cutting coarse threads the lead screw must turn 
faster than the spindle, the speed ratio of course depend- 
ing upon the lead of the lead screw relative to the thread 
being cut. With the back gears engaged, the cone is 
already turning faster than the spindle, so it is obvious 
that if we can arrange to transmit the power directly 
from the cone to the leadscrew through suitable gearing 
we will increase the speed of the latter without the di 
advantage of increased gear ratios an 
increased gear-tooth pressures. The change-gear ratio 
required to cut a given pitch would thus be reduced in 
proportion to the ratio of the back gears. 

For instance, let us say this ratio is six to one and the 
lead of the screw one-sixth. Under the usual conditions 
with equal gears o1 stud and screw the resultant lead 
would be one-sixth, or,,as commonly spoken, six pitch 
(single threads only being considered). If the trans- 
mission were direct from the cone, the lead would be one 
inch. 

Several lathes in the shops of the Taylor & Fenn Co., 
Hartford, Conn., have been adapted by Mr. Wilkinson, 
foreman of the lathe department, to cut coarse lead 
worms and oil grooves, The method of adaptation is as 
follows: The pinion that drives the tumbler gears is 
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consequent 
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CUTTING AN OIL GROOVE 6-IN. PITCH 
replaced by a pinion of the same width of face and num- 
ber of teeth, the new pinion being pinned to the cone 
pinion and turning loose upon the spindle. Fig. 1 
shows the new pinion with the pins fitted tight in it but 
loose in the cone pinion. The cone with the new pinion 
attached to it is slipped on the spindle and the spindle 
put back into the head and the boxes adjusted. With 
this arrangement the spindle can, as usual, be driven by 
the back gearing, but the tumbler gears engage with 
the new pinion which is pinned to th@ cone pinion and 
turns with the cone. 

Fig. 2 shows the change gears of a lathe thus 
equipped, set to cut a lead of 3 in. In Fig. 3 the lathe is 
cutting an oil groove with a lead of 3 in., and in Fig. 4 
the shape and setting of the tool for doing this work 
may be seen. 

In designing a lathe to incorporate the features above 
outlined, there are some points which must be borne in 
mind, 

An extra pinion the size of the spindle pinion will have 
to be attached to the cone pinion. This wi!l necessitate 
the keying of the spindle pinion further from the cone 
by an amount equal to the width of face of this extra 
pinion. 

As the tumbler gear will be required sometimes to 
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engage with the new pinion and sometimes with the 
regular one, it must be made to slide on its shaft in a 
direction parallel to the lathe spinde. Means must be 
provided so that it can be locked in either position, as 
some unthinking operator may attempt to engage the 
tumbler gear with both pinions at the same time. 
Probably the simplest way to avoid disaster from this 
cause would be to put a washer between the two pinions, 
the outside diameter of which should be equal to the out- 
side diameter of the pinions between which it is placed. 
Fig. 5 shows the arrangement of new pinion and 
tumbler gears. To illustrate the advantage of this 
arrangement we will assume, as before, a lathe in which 
the back gear ratio is six to one and the screw of 4 in. 
lead. With even gears on stud and screw and the 
tumbler gear meshing with the regular spindle pinion, 
the lathe would cut a screw of j-in. lead, duplicating the 
lead screw. By shifting the tumbler gear lengthwise of 
its shaft so that it would mesh with the new auxiliary 
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cone pinion the resulting screw would be of 1-in. lead, no 
other change being necessary. 

Another thing that the lathe designer will have to 
bear in mind is that the ratios of the back gears will 
have to be something definite. In many lathes, as at 
present constructed, this ratio is a more or less com- 
plicated fraction. This will have to be changed so that 
the speed of the cone is some exact multiple of the 
spindle speed. 


The Trials of Old Baldy—IV. 
By A. R. DURANT 


Old Baldy, the somewhat autocratic boss of the old 
Ajax Works, though austere and forbidding on first 
acquaintance, possessed a strong sense of humor and a 
commendable respect for justice. He could tell a bluffer 
as far as he could see him, and occasionally put one of 
them on the payroll apparently for the sake of having 
some fun with him. 

One such came to work one morning and after falling 
down on several minor jobs Old Baldy asked him if he 
could run a “Dutch planer.” Mr. Bluffer looked long- 
ingly out of the tail of his eye at Slim Benson, who was 
sitting on a soap-box and leaning comfortably against 
a post as he presided over the deliberate movements of 
the big planer at the end of the shop, as he replied: Oh, 
ves! I ran one for years up at the old Dingumbob 
works—the biggest one in the shop, too!” 

“Well!” says Baldy, producing a 14-in. bastard file 
from a nearby bench drawer, “here is the biggest one 
we got; you can take the roughing cut over that row of 
castings there on the bench.” 

Mr. Bluffer took a cut ’cross-lots in the direction of 
the nearest saloon. He hasn’t come back yet. 
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Common Errors in the Designing and 
Machining of Bearings: 


By CHRISTOPHER H. BIERBAUM 





After presenting ten principles relating to the de- 
sign, construction and operation of journal bear- 
ings, based on what is now known concerning the 
laws of lubrication, the author discusses among 
other things oil grooves and their proper distribu- 
tion, the disadvantages of tight-fitting bushings, 
proper methods of finishing brasses to provide for 
expansion when running, and proper methods of 
clamping bearings during tooling. He then takes 
up the matter of the tools employed in machining 
bearings and shows by numerous photomicro- 
graphs of finished surfaces the importance of 
using sharp tools with the proper rake in order 
that the crystalline structure of the surface ma- 
terial of the bearing may not be so crushed and 
compacted that it will fail to function as a normal 
bearing alloy. 





N CONSIDERING the subject of bearings, their de- 
sign, construction and lubrication, it is desirable to 
ave in mind the fundamental laws discovered by 

Tower, Thurston, Goodman, Lasche, Stribeck and others. 
Taking the work of these investigators in the light of 
what is now known concerning these laws, it follows that 
in the operation of a properly designed, constructed and 
lubricated bearing we may lay down the following ten 
principles: 

1. The bearing surfaces are completely separated by 
a film of oil. 

2. The friction of operation is the fluid friction in 
the oil film, and adequate thickness of film is essential. 
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METHOD OF LUBRICATING A CRANK 


PIN BEARING 


riG. 1. EFFICIENT 


3. During construction proper clearance or space 
should be provided for a normal thickness of oil film. 

4. The advance edge of a bearing surface must be 
rounded or chamfered off in order to permit a support- 
ing film of oil to form. 

5. The oil film forms most effectively upon a bearing 
surface, the advance edge of which is at right angles to 
the direction of motion. 
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6. An increase of speed increases the thickness of 
film, all other conditions remaining constant and clear 
ance permitting. 

7. An increase in the viscosity of the oil increases 
the thickness of film, all other conditions remaining con- 
stant and clearance permitting. 

8. The larger the unbroken film of oil, 
will be the average pressure-supporting capacity 
unit area, other conditions remaining constant. 
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FIG. 2 SECTIONS OF AN 
INTO A CAST-IRON 


ORDINARY BUSHING 
HOUSING 

9. Every unnecessary oil groove or interruption in 
the continuity of the oil film reduces the supporting 
capacity of the film. 

10. For every bearing condition there is a film thick- 
ness corresponding to maximum lubrication efficiency. 

The law governing the proper thickness of oil film has 
not as yet been investigated to the extent that the im- 
portance of the subject demands. In modern machinery 
the average thickness of film varies from 0.0002 to 
0.006 inch. 


PRECAUTIONS REGARDING OIL GROOVES 


The application of the known laws can be discussed 
to the best advantage by considering specific cases. Fig 
1 represents a theoretical ideal, as well as a practical and 
efficient, method of lubricating a crankpin bearing, the 
journal receiving oil through the crankpir. The rota- 
tion of the crankshaft is in the direction indicated by 
the upper arrow, and in the position shown the engine 
is on a dead center at a point of reversal of pressure. 
The direction of relative motion of the rubbing surfaces 
is shown by the two arrows at the right of the figure. 
The oil film enveloping the right half of the crankpin 
has been completely restored during the stroke just 
finished, since the oil groove passed over this half of the 
bearing while no pressure was being exerted upon it. 
After the dead center has been passed, the entire pres- 
sure is then exerted upon the crankpin with its fully 
restored oil film, and at the same time the oil groove 
wipes over the other half of the bearing and restores its 
oil film while no pressure is being exerted upon it, after 
which it in turn is ready to receive a reversal of pressure 
upon a fully restored oil film. Thus, both halves of this 
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crankpin bearing present alternately, for the maximum 
pressure of each stroke, a complete and uninterrupted 
surface for maintaining the film on an area equal to the 
projected area of the crankpin, but it is impossible to 
obtain so perfect a condition of lubrication in a bearing 
having the old-fashioned cross oil grooves which are still 
too often found in this class of bearing. 
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FINISHING CRANKSHAFT 
FOR EXPANSION 


PROPER METHOD Of! 
BRASSES TO PROVIDE 


FIG 


In many cases oil grooves are necessary evils, which 
should be minimized as much as possible by avoiding 
a useless excess of grooves and especially grooves in the 
direct line of maximum pressure of the bearing. 


DISADVANTAGES OF TIGHT-FITTING BUSHINGS 


Fig. 2 shows a transverse and a longitudinal section 
of an ordinary bushing driven into a cast-iron housing. 
As all bearing alloys have a coefficient of expansion 
higher than that of cast iron, and as the bearing is 
directly subject to the friction of the journal, it follows 
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that the bearing is at a higher temperature than the 
cast-iron housing and must have an appreciable outward 
expansion when in operation. 

When a bushing is driven in too tight, although it has 
been reamed before being placed in service, the amount 
of clearance which it will then have becomes a matter 
of guesswork and the amount of oil-film space provided 
“n uncertainty. The idea that bushings must be driven 
in tightly in order to hold them in place is fundamentally 
wrong. For all ordinary machinery it will suffice if a 
bushing may be driven in place with a blow of the hand 
or with a sma!l block of wood. The provision for fasten- 
ing the bushing in place should be such that it will not 
bind or clamp the latter against outward expansion. In 
the construction shown in Fig. 2 a setscrew engages a 
hole in the bushing, but does not, however, bottom in 
the hole. 

Fig. 3 shows a crankpin bearing finished in a manner 
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providing for necessary expansion in service. The 
edges of the half-bearings should bear solidly against 
each other and should exert a pressure against each 
other somewhat in excess of the maximum crankpin 
load. The outer surface of both bearings near these 
edges should be relieved so as not to bear upon the 
straps, as shown, somewhat exaggerated, in Fig. 3. The 
four corners of the bearings should be relieved in like 
manner so that the horizontal thrust will be mainly 
borne upon the surfaces falling within the area of the 
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METHOD OF CLAMPING A 
FOR TOOLING 


ed 
IMPROPER BUSHING 
horizontal projection of the crankpin. A bearing thus 
constructed expands with the first slight increase of 
temperature, relieving the crankpin instead of clamping 
it as when these precautions are not taken. 

Mention may here be made of a class of bearings 
which together with their supports are often improperly 
designed; namely, self-oiling ring bushings. These are 
nearly cut in ha!f at mid-length in order to provide space 
in which the ring may operate, and the supporting wall 
beneath the bushing is slotted correspondingly at the 
center to permit the insertion of the ring into the oil 
well. This often unduly weakens the bearing at a point 
where normally the greatest film pressure is exerted. 
In general, much of the trouble at present encountered 
in bearings can be overcome by simply increasing the 
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FIG. 6 IMPROPER FORMS OF TOOLS 
strength and rigidity of the bearings and their supports, 
since an insensible amount of distortion and deflection 
is sufficient to produce all manner of annoyances. 


BEARINGS SHOULD BE CLAMPED ENDWISE 
FOR TOCLING 


Fig. 4 shows end and longitudinal views of an im- 
properly clamped bushing. With a 2-in. 16-thread set- 
screw and the application of, say, a 50-lb. pull upon a 
12-in. monkey wrench, a pressure of 50,000 lb. can be 
carelessly exerted upon the bushing in question. Bush- 
ings cooled when clamped in the manner shown seldom 
have a bore that even approaches a true cylindrical sur- 
face, and if they are then driven upon an arbor and fin- 
ished on the outside a very inaccurate product is the re- 
sult. The best and most satisfactory method of holding 
bushings for tooling is that of clamping them endwise. 

The matter of chamfering oil-groove edges deserves 
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special attention in that all ad- 
vance edzes of a bearing should 
be rounded and chamfered off, 
and the fact that this work 
should be done after all of the 
other tooling has been completed, 
is important. At A, Fig. 5, is 
shown an ordinary lathe tool at 
the edge of a groove on a finished 
surface. There are two forces 
exerted upon any surface which 
is being tooled, one horizontal or 
parallel to the finished surface 
and the other vertical or in a di- 
rection normal to that surface. 
The resultant of these forces is 
a force indicated by the dotted arrow, in a direction 
tending to deflect the edge of the groove obliquely 
downward, producing an effect which is shown some- 
what exaggerated at B. An injurious effect is pro- 
duced in a bearing if any tooling is done after the oil 
grooves have been cut, especially so if the direction of 
rotation of the journal is opposite to that of the tooling. 
In all cases sharp edges of the groove prevent the 
formation of an adequate oil film and should be care- 
fully avoided. 

For best results it is necessary that a cutting tool 
should have rake. The tools shown in Fig. 6 would be 
readily condemned even by a person with a very limited 
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FIG. 8 PHOTOMICROGRAPH OF FIELD AT a, FIG. 7 (60 
MAGNIFICATIONS), SHOWING DISTURBANCE OF 
CRYSTALLINE STRUCTURE DUE TO THE USE 
OF A DULL "TOOL IN HOBBING 


shop experience, and no journeyman machinist would 
think of setting a lathe tool as shown at A, a planer tool 
as at B, or a boring tool as at C. In the last-mentioned 
case the amount of radial pressure which it exerts upon 
the finished surface is far in excess of what is necessary. 
Consider, now, the standard multiple-cutting-edge 
reamer which is very often used in finishing bearings. 
A 234-in. reamer would have, say, fourteen edges and the 
amount of bursting or internal pressure that it would 
exert within a bushing would be at least fourteen times 
that exerted in case the bushing were reamed with only 
one improper tool as shown at C. 

The final finishing in bearings should be done by 
reamers or cutting heads having only one or a limited 
number of cutting edges, and these cutting edges should 








FIG. 9. PHOTOMICROGRAPH OF EDGE b, FIG. 7 (90 MAG- 
NIFICATIONS), SHOWING THAT A SHARP TOOL PROP- 
ERLY GROUND WILL NOT DISTURB THE 
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have the proper amount of rake—such as would be given 
to any other proper cutting tool. Experiments made in 
a large manufacturing p'ant on bushings of the same 
dimensions, from the same lot of material, finished at 
the same time, some, however, being reamed with the 
standard multiple-cutting-edge reamer and others with 
a single cutting blade, showed that after a storage of 
six months those bushings which had been reamed with 
a proper single cutting edge retained their accuracy 
and shape much better than those finished with the so- 
called standard reamer. The latter bushings exhibited 
a decided tendency to decrease in inside diameter and to 
assume inaccurate, elliptical forms. 

In order to obtain the full vaiue of bearing alloys it 
is necessary that these alloys should be presented as 
bearing surfaces having their natural crystallization 
undisturbed. The hard or bearing crystals should be 
embedded in a softer material, permitting the former 
to adapt themselves to the journal surface. The softer 
crystals under proper service conditions will 
slightly below the surface of the harder crystals. In 
order to retain these conditions it is necessary to pre 
serve the natural crystallization upon the bearing sur- 


wear 




















FIGS. 10 AND 11 PHOTOMICROGRAPHS OF THE INNER 
EDGE OF A BUSHING FINISHED WITH A DULL 
BROACH (60 MAGNIFICATIONS) SHOWING 


MUTILATION OF THE SURFACE MATERIAL 


faces, but this cannot obtain where they have been 
mutilated by improper tooling. This mutilation of the 
bearing surfaces gives rise to the crushing of the harder 
crystals and embeds these crushed particles into a com- 
pressed material which does not function as a normal 
bearing alloy. 

An illustration of this is furnished by the bronze 
wormwhcel of a certain motor-truck drive in which the 
teeth had been finished with a dull hob, Fig. 7 showing 
a cross-section of one of the teeth. After giving unsatis- 
factory service the wormwheel was examined in the usua! 
way by chemical and physical tests, neither of which 
showed any defect whatsoever. On the other hand, 
microscopic examination showed that the trouble was 
due to improper tooling. Fig. 8 shows a photomicro- 
graphic section of a field at A, Fig. 7.. This view clearly 
shows that the natural crystallization of the greater part 
of the area has been distributed, and that the edge of 
the tooth has had a cold-rolled or wire-drawn effect pro- 
duced upon it by improper tooling, which proved to be 
the sole cause for the very unsatisfactory performance 
which this wheel gave in service. Fig. 9 shows a mag- 
nification of part of the edge B of Fig. 7, the inner edge 
or surface of this wheel from which it is centered upon 
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its spider. This surface had been tooled with a single 
cut, the tool ground and set so as to produce a smooth 
finished surface, showing that it is an easy matter to 
cut a bronze surface satisfactorily without distorting 
the natural orientation of its crystalline structure. 
Figs. 10 and 11 are photomicrographic sections of the 
inner edges of a bronze bushing which had been finished 
hy broaching with a dull broach. These micrographs 
how that the surface material has been distinctly muti- 
lated and that the compression of the material upon the 
bearing surface is very uneven, and they prove conclu- 
sively that this treatment is not conducive to best serv- 


ice requirements. 


A Sound Detector 
By CyriL B. CLARK 
The article by D. C. Cook entitled “Locating Knocks 
in Motors,” and published on page 1064, vol. 51 of 
{merican Machinist, brings to mind an experiment 
with a similar device, but for an entirely different pur- 
Our plant covered considerable territory and was 
Two 


pose. 
equipped with a sprinkler fire-protection system. 


a) Ce 


THE SOUND DETECTOR 
large tanks held the immediate water supply and at the 
time of which I write it had been discovered that about 
12,000 gal. of water was getting away every twenty- 
four hours by some unseen course. 

An old telephone receiver was procured, the magnet 
removed and a drill rod of about No. 8 gage was 
attached to the inner side of the diaphragm. The wire 
extended two feet or so from the small end of the 
receiver case which latter was bushed with a common 
cork to prevent the wire from rattling against the sides 
of the hole. 

With this device we went “looking” for the run-away 
water. It was a short job. Outside of every building 
were one or more valves to control the water supply 
from the mains underground. The stem packing of 
several of these valves was found to be leaking and as 
the plant was beside a river and the soil was porous the 
water got away unnoticed. 

With the sound transmitter a very small leakage could 
be distinctly heard even though six feet under ground. 


Repairing Expansion Reamers 
By W. F. HOLLIs 
The expansion reamer shown in the cut is a rather 
fragile tool, and to throw when broken, 
especially if it happens to be a new reamer, is a dis- 
heartening loss; but to be able to save them for further 
use instead of scrapping them is a saving of importance 
a practical example of true conservation af resources. 
They usually break at the end of the slots as shown 
it A and B where the blades join the solid body and 
as a result of one of the following causes: by a novice 


one away 
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not being sufficiently cautious when using a new, sharp 
reamer and overfeeding it to the point of sticking, 
or “hogging in”; by those who desire to-enlarge a hole 
“just a trifle’ more and who, misjudging the amount of 
expansion the tool will stand, screw in the expanding 
plug until they overstep the limit of the blades; or, 
when the reamer rolls off the bench onto the floor. 

To repair the reamers when thus broken, reduce the 
diameter of pilot or wrench end (or both ends for that 
matter, which has often been done) & in. and of suffi- 
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REPAIRING AN EXPANSION REAMER 


cient length to allow the fitting on of a tight steel sleeve 
well over the broken ends of blades, and they will 
be reclaimed to do service for years to come. 

Having seen dozens of reamers broken in the manners 
stated, I think it would be a matter of good business 
for the makers of such tools to adopt a policy of draw- 
ing the blades at the weak point, as indicated, to a 
spring temper, thereby giving them a longer life; for 
many who do not know how to repair them, refrain 
from buying them on account of this weakness. 

As a further precautionary measure, the reamers, 
before and after being used, should be incased in a 
piece of standard commercial ribbed-rubber tubing. 
This not only stops them from rolling but should 
they accidentally be dropped on the floor the chance 
of breakage will be greatly lessened. It also serves as 
a protection for the cutting edges. 


Converting a Shaping Machine to a 
Power Hacksaw 
By HIRAM HIcKsS 


I would like to ask Wm. Denton who, on page 307 
of American Machinist, describes the conversion of a 
shaper into a power hacksawing machine, what was 
the range of sizes that the machine was capable of 
covering, without vertical movement of the tool slide 
(which involves personal attendance) ? 

If he put a 2-in. bar in the vise and started the 


saw anywhere near level, at the end of the stroke 


EXTREME POSITIONS OF SAW FRAME 


the saw would occupy the position shown at A in the 
illustration, unless it were held up by the limiting 
screw; in which case it wouldn’t saw. If he started 
the saw with the tool slide low enough to cut clear 
through the bar without further attention the saw 
frame would assume the position shown at B as the 
ram came forward. 

If he set the tool slide in the middle he would get 
both movements (at different parts of the cut) without 
reaching the extreme of either. 

In any case, in my opinion the saw would promptly 
“bust.” 
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The Evolution of the Workshop—VIII 


E best sources of 
information in re- 
gard to the machine 


shops come from England 
and France. The patent 


By H. H. MANCHESTER 
The Second Half of the 18th Century 


The discovery and use of coke to replace the rapidly 
vanishing supply of charcoal is responsible for the re- 
juvenation of the English ironworking industry. Vari- 
ous government publications in both England and France 


on top of it with borax be- 
tween and drawing out the 
two. 

The rolling of metals 
was probably being car- 


lists of England give some 
idea of the machines which 
were thought to be in de- 
mand, while a number of 


afford excellent records of the advancement in 
period which just precedes the machine-tool era. 
(Part VII was published in our April f issue.) 


ried on successfully at that 
date, for in 1769 we find 
Richard Ford patenting a 
machine with multiple 


this 








highly important indus- 
trial treatises published 
in France present us with 
splendid engravings, illus- 
trating the more advanced 
conditions in the shops of 
that era. 

In England the new 
prosperity of the iron in- 
dustry, due to the use of 
coke to take the place of 
the failing supply of char- 
coal, gave rise to a score 
of important inventions in 
this field as contrasted 
with practically none in 
the previous half of the 
century. The mere fact, 





rollers for this purpose. 
In 1774 Thomas Griffin at- 
tempted to use a windmill 
to furnish power for 
stamping and rolling such 
material as tin foil. 

The increasing use of 
the lathe is suggested by 
the patent of William She- 
ward in 1775 for finishing 
the eyes of needles by 
means of a lathe carrying 
a small drill or a reamer. 

What may be considered 
an advanced notice of the 
milling machine is the pat- 
ent of John Talbot in 1778 
for a circular file, or cut- 








however, that an English 
patent was allowed was no 
proof that an invention had not already been experi- 
mented with abroad. 

In 1759 a patent for rolling metals with shaped roll- 
ers was allowed to Thomas Blockley. This had been 
attempted before, but how successfully is uncertain. 
An important idea was involved in the patent allowed to 
James Knight in 1762. This was to place the ball of 
hot iron from the furnace into a screw engine, which 
was worked by a heavy fly, to flatten the ball, and the 
cutters which were in the same box as the press were to 
chop or slit it into blooms. 

An interesting invention of 1768 was that of George 
Whately for plating wire by placing a silver strip 


FIG. 48. 


PRIMITIVE DIE PRESSING IN FRANCE 


ter, or large toothed 

wheel for taking the outer 
The idea of pressing with 
dies is involved in that of William Bell in 1779 
for pressing out metal buttons and buckles between 
rollers into which had been cut the proper design. 
The general conception of the possibilities of roll- 
ing was rapidly advancing, for in 1783 William 
Playfair took out a patent for the rolling or stamp- 
ing of horseshoes; while Henry Cort, the same man who 
invented puddling, received a patent in 1784 for weld- 
ing iron fagots by rolling, after heating them in a fur- 
nace. Two years later John Butler suggested the use 
of grooved rollers to produce various shapes of bars and 
bolts. In 1790 John Wilkinson received a patent for 


cut or surface off metal. 
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FIG. 49. GRINDING CUTLERY 

drawing and rolling lead pipe, and two years later 
devised an alternating motion for rollers to allow them 
to be rolled back and forth over a plate. Another 
patent for a series of rollers for use on metals was 
granted John Hazeldine in 1798. 

The use of the lathe was likewise increasing if we 
may judge from the fact that in 1793 Samuel Benton 
invented a reciprocating lathe to be used, as he put it, 
for bending and curving, boring, mortising, turning and 
chucking. 

It will be observed that although Watt invented his 
steam engine in 1767, there was, up to the close of the 
century, no notable attempt to apply it to machines for 
the working of metals. These seem to have been limited 
to the use of muscular and hand power. This is evinced 
not only by the list of English patents and other evi- 
dences of the conditions in England, but even more 
strongly by the industrial treatises published under the 
patronage of the French government. 

These treatises on various phases of industry were 
embodied in the “Arts et Metiers,” the publication of 
which began in 1761 and extended over some 10 years, 
and in the “Encyclopedie des Arts et Sciences,” the 
printing of which commenced in 1762 and likewise 
extended over a number of years. The illustrations in 
these two publications are much the same, but those in 
the “Encyclopedie Methodique,” the first volume of 
which appeared in 1785, show a good many changes 
which had taken place in the meantime, 

















50. A SLITTING MILL FOR TRON 
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From the viewpoint of the evolution of the shop from 
nand work to machinery, it is almost as important to 
note the work that was still done almost exciusively by 
hand, as that to which machines were already beginning 
to be applied. 

In a treatise of 1761 we find that in the forging of 
anchors, water power was in common use to work the 
bellows and the tilt hammer, and hand cranes were 
employed to help move the material, but the rest of the 
work was practically all done by hand. One noticeable 
improvement was a springing bar at the top of the rise 
of the tilt hammer to give it an impetus for the blow. 

In nail and pin making the heading machines, already 
mentioned under the date of 1718, were still in use as 
well as were the turning of the wire for pin heads and 
grindstones run by flywheels for sharpening the points. 

In brass work in 1764 an ordinary tilt hammer was 
used for plates, and interesting variations in the form 
of the hammer for beating out vesseis of various shapes. 
A representative engraving of 1767 indicates that the 
methods of the period in an ironworker’s shop involved 
the use of various forms of forges, anvils, vises, tongs, 
files and hammers. Other plates of the time are more 


or less copies of those published fifty years before, and 
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FIG. 51. IRON-WORKING LATHE WITH CRUDE SLIDE REST 
show that hand work was usually employed in beating 
and punching out ornaments and iron. One interesting 
subject of 1767 is the making of springs for coaches and 
wagons. The only type shown as in use for that pur- 
pose is the strap spring, the work being done by hand. 

A treatise of 1771 on cutlery illustrates a shop with 
a forge, anvils} and various tools. The grinding was 
done with wheels often turned by hand. There was 
considerable work with a file, and the finishing was like- 
wise hand work. 

In the making of the finer instruments, such as were 
used in surgery, however, we find various small 
machines employed. One form of a lathe was used for 
turning lancets, and other forms for various other sur- 
gical instruments. Lathes were regularly in use for 
boring small holes with exactness. A very important 
picture in this treatise, Fig. 48, illustrates an early 
form of die pressing in which some of the small instru- 
ments were actually pressed out by means of molds and 
some form of squeezer. Another interesting cut on this 
same subject, Fig. 49, depicts a sharpening room where 
the grindstones are turned by waterwheels through 
shafts and belts, and the sharpening is done by work- 
men while lying flat on their stomachs upon an incline 
reaching from the floor to the top of the grindstone. 
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This position was adopted to 
aid the workman as much as 
possible in avoiding the 
breathing in of dust from the 


wheel. This was particularly 
important in some depart- 
ments of cutlery making 


where the grinding was done 
dry. In this connection it is 
recorded that the condition 
surrounding the grinding of 
forks at that date were so bad 
that the average age of the 
workman was only about forty 
years. 

Probably the most complete 
bird’s-eye view of the work- 
shop toward the end of the 
18th Centruy is that furnished 
by the articles of the “Ency- 
clopedie Methodique.” As this 
was published to show the 
best methods in use in the various industries of the time, 
it is only fair to presume that it included about all ma- 
chines whose practical value had already been proved 
in France. 

Needles were made almost entirely by hand, and so 
were large nails. The large nails, as in England, were 
headed by being inserted while hot in a vertical die and 
the head beaten with a hammer to fit the matrix at the 
top of the die. Pins and small nails, however, were 
headed with the foot machines mentioned in the previous 
article. 

There is a splendid picture of a slitting mill for iron, 
Fig. 59, and still another very important one showing 
the use of a duplex machine for slitting. Big shears 
were also employed for. cutting thin iron plates. For 
such heavy products as anchors and anvils, tilt ham- 
mers and cranes were employed, but no other important 
machinery. Where heavy boring was required, we find 
the use of machines run by water and horsepower. Bor- 
ing machines of this character are illustrated as being 
used on cannon, arquebuses and rifles. 

Lathes are illustrated in a special article which pic- 
tures a lathe for all materials, and another especially for 
iron, Here also we find the first steps toward a slide 
rest in devices to hold various tools, as depicted in one 
engraving showing the turning of iron, Fig. 51, and in 
another illustrating work on silver plate, Fig. 52. Lathe 
work is also pictured in the making of metal buttons, 
and especially in the manufacture of vises where it is 
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TURNING A SILVER PLATE OF IRREGULAR 
UTLINE. NOTE THE TOOL CONTROLLING 
\RRANGEMENT 


FIG. 52. 
( 


Get Increased Production—With 





Machinery 


Improved 








FIG. 53. MAKING VISE SCREWS 
employed in cutting the threads of the screws, Fig. 53. 

Wire-drawing machines are shown in the article on 
brass and in the making of iron wire. Here the power 
was obtained by a waterwheel. The shaft from this 
had short arms which drew heavy pincers gripping the 
wire a few inches and then released them. This opera- 
tion drew the wire, and a workman wound up the slack 
and saw that the pincers took another grip. 

A pressing and punching machine was used on money, 
and one of a somewhat different type on buttons, buckles 
and other small articles. 

Good examples of grinding and polishing machinery 
run by water power are shown in the work of polish- 
ing, furbishing and sharpening swords and similar 
weapons. Both shafts and belts were employed, but up 
to this date the belt seems to have been merely a round 
rope. The workmen employed at the grinding and 
polishing stones are, as in a case already noted, lying 
inclined on their stomachs with their faces practically 
level with the stone. 

It is important to note trades in which machinery 
seems not to have been introduced as yet. The most 
important among those where only the simplest hand 
machines, if any, were employed, were balance making, 
gold beating, chain making, wheelwrighting, tinsmithing, 
engraving, spur making, zinc smithing, clock making, 
horseshoe forging and stove making. 

This brings us to what might be called the beginning 
of the machine-tool era, which started in England at 
the very end of the 18th Century. 


Machining Monel Metal Carbureter 
Float Points 
By PuHiLip S. Dopp 
The International , New York 


Nickel Co 


In the article under the above heading on page 629 


American Machinist, W. H. Addis makes some state- 
ments regarding monel metal which are not correct. 


alloy, made 
copper and 5 
the reader 


given by 


In the first place, monel metal is a nickel 
up of 67 per cent nickel, 28 per 
per cent other metals. This 
will note, is entirely different 
Mr. Addis. 

Another 


as strong 


cent 
formula, as 
from the one 
mone! metal] 


thing—far from being soft, 


as mild steel. 
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Location of Flaws in Rifle-Barrel Steel by 
Magnetic Analysis 
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One of the practical applications of magnetic 
analysis consists of the detection of flaws in bar 
stock used in the manufacture of steel products. 
At the request of the Ordnance Department of 
the Army and the Winchester Repeating Arms 
Co., an investigation was undertaken during the 
war with the end in view of applying this method 
of magnetic analysis to the testing of rifle-barrel 
steel. 





N VIEW of the fact that flaws, generally consisting 
of pipes or slag inclusions, interfere with the drill- 
ing of rifle barrels or may possibly affect their 
strength, it was considered that a nondestructive test 
which would detect and locate such flaws before further 
work had been done on the barrels would prove to be of 
great value. Such a method of inspection would make 
possible not only the rejection of faulty material, but 
also the acceptance of all the satisfactory bars in a given 
shipment and thus effect a great saving both of material 
and labor. It is the object of this paper to describe the 
apparatus used in the investigation and to present the 
results thus far obtained. 
The method employed was that of the determination 


of the degree of magnetic uniformity along the length 
of the bars, based upon the theory that if a bar is uni- 
form magnetically along its length, it is.also uniform 
mechanically. 

A number of barrel forgings were first tested by a 


point-by-point method originally used for the exam- 
ination of bars intended for magnetic standards and 





FIG. 1. MAGNETIC UNIFORMITY CURVE—PIPED SAMPLE 
which has already been described.’ Fig. 1 shows a speci- 
men curve obtained by this method, and Fig. 2 shows 
the flaw which was indicated by this curve. 
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Since this method is not adapted to the examination 
of very long bars, and is too time-consuming for a com- 
mercial test, it was decided to use a somewhat different 
method, substantially similar to that used by Burrows’ 
for the examin- 
ation of steel rails. 
In this method the 





" fetta] sateheh {total m 
Hee | , ano magnetizing force 
~ INCHES * is applied by means 
0 eis | of a solenoid which 
2} Sng te. SA ee adie surrounds the bar 
3 wm ee and travels along 
its length. Mounted 
within this magnet- 
izing solenoid is a 
test coil by means 
of which variations 
in magnetic flux 
within the bar can 
be measured. If the 
bar is magnetically 
uniform along its 
length its perme- 
ability is constant 
for a given mag 
netizing force and the magnetic flux at each point, 
as the solenoid is moving along, is constant. If 
this is the case, there will be no _ electromotive 
force induced in the test coil as the solenoid travels the 
length of the bar. If, on the other hand, the permea- 
bility is not constant, the flux will vary and a corre- 
sponding electromotive force will be induced in the test 
coil which, if the coils are moved at a constant speed 
along the bar, is proportional to the change in flux. If, 
instead of using a single test coil in the manner just 
described, we use two test coils connected in series 
opposition we obtain a result that is practically not 
affected by slight variations in the magnetizing current 
during a run, as any variations in flux linked with one 
coil is neutralized by corresponding changes in the 
other. 
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DESCRIPTION OF APPARATUS AND PROCEDURE 


Fig. 3 is a photograph of the apparatus as set up at 
the Bureau of Standards for preliminary experiments 
before it was taken to the Winchester plant at New 
Haven for test under factory conditions. The bar to be 
examined is clamped at the centers of two triangular 
end plates of cast iron. These end plates are supported 
by three wrought-iron pipes which also constitute the 
return circuit for the magnetic flux induced in the test 
bar. 

The magnetizing solenoid, which is shown in more 
detail in Fig. 4, is supported between the pipes by means 
of cords running over pulleys and carrying counter- 
weights which hang inside the supporting pipes. One 
of these cords is continuous and runs over a drum 


*Burrows, Correlation of the Magnetic and Mechanical Proper- 
ties of Steel, Bureau of Standards Scientific Papers No. 272, p 
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FIG. 3. THE TESTING APPARATUS 

mounted on the shaft of a small electric motor. By 
means of this arrangement the coils can be run up and 
down along the length of the bar. Magnetizing current 
is supplied to the solenoid by means of a storage battery 
and regulated by means of sliding rheostats. The guid- 
ing rollers shown in Fig. 4 were later arranged to bear 
on the test bar instead of on the iron pipes, as it was 
found that many of the bars were not straight. The test 
coils are mounted on a separate tube and their position 
is adjustable. These test coils have 500 turns each, and 
are connected through suitable resistances to the gal- 
vanometer shown at the right of the apparatus. 























FIG. 4. SOLENOID AND TEST COILS 
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Deflections of the galvanometer are observed by means 
of a spot of light reflected from its mirror onto a 
ground-glass scale. Permanent records of these deflec- 
tions are made by means of a photographic arrangement 
which consists of a long light-tight box upon one end of 
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FIG. 5. DIAGRAM OF ELECTRICAL CONNECTIONS 


which is mounted an ordinary oscillograph drum which 
carries the photographic film. This drum is rotated at 
the proper speed by means of a belt connected to the 
driving motor of the apparatus. By means of contacts 
located at one-foot intervals on the driving cord, a light 
is flashed inside the box which makes a record on the 
film for each foot of travel, and thus affords a means for 
locating the position on the bar of any observed non- 
uniformity. A diagram of the electrical connections is 
given in Fig. 5. 

When a photographic record indicating the magnetic 
uniformity of a bar is to be made, the procedure is as 
follows: The bar is clamped in the apparatus, the gal- 
vanometer circuit is then closed, and the drum carrying 
the photographic film is given one complete revolution. 
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FIG. 6. RECORD WITH SINGLE TEST COIL. FIG. 7, RECORD 


WITH DIFFERENTIAL TEST COIL 


The spot of light reflected from the galvanometer mirror 
thereby traces a straight line which serves as the refer- 
ence axis. The switch M is then closed and the mag- 
netizing current is adjusted to the proper value by 
means of the regulating rheostat R. With the galvano- 
meter connected either to the single test coil or the 
differential coils as desired, the driving motor is then 
started and the coil is run the length of the specimen 
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with the film holder rotating at a uniform speed. Most 
of the records have been made by running the coils in 
one direction with the galvanometer connected tv the 
single test coil, and in the other direction with the 
galvanometer connected to the differential coils. Fig. 
6 shows a record iaken by the use of the single coil, 
and Fig. 7 shows the corresponding record taken with 
the differential coils. A rectangle is drawn on each 
of these records to show the position and extent of a 
strip of transformer iron which was attached to the 
bar in order to give the effect of a flaw. 


PRELIMINARY STUDY AND ADJUSTMENT 


After the apparatus was completed and set up in the 
laboratory, it was necessary to consider a number of 
points in connection with its operation and to decide 
upon the proper adjustment of the test coils. The points 
to be considered included the proper flux density PB in 
the specimen, the proper speed for the moving coils, the 
period of the galvanometer and, as just mentioned, the 
best location of the test coils. As a result of observa- 
tions taken under a great variety of conditions, it was 
found that a flux density of approximately 15,000 
gausses gives the best results. The speed of travel 
finally adopted was approximately one-half foot per sec- 


ond. It is necessary in order to insure that the record 
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vives a true indication of the condition of the specimens 
that the galvanometer have a fairly short period. If the 
is too long, the galvanometer does net follow 
the changes in the induced electromotive fore: 
A period of approximately one second was found to be 
satisfactory. The photograph of the test evils Shows 
only two coils in position. For convenience, hdWever, h 
third coil was and the differential toils 
located 10 cm, apart and equidistant from the single 
coil which was located at the middle of the magnetizing 
solenoid. With this symmetrical arrangement, record 
could be duplicated by running the coils in either dire 


period 


closely 


made, were 


tion, 


PRELIMINARY EXPLORATION MADI 


A preliminary exploration to determine the flux dis, 


tribution along the specimen for different positions o! 
the magnetizing solenoid was made by a point-by-point, 
method, using the single test coil connected to a ballistic 
Readings were taken upon reversal of 
the magnetizing current. The result of this exploration 
showed that, for a given magnetizing current, the flux 
different uniform 
except for the regions very near the ends. 

In order to study the effect of flaws varying in extent 
and kind, a number of records were made on a bar pre- 
were attached 


galvanometer. 


is constant at points along a bar 


viously found to be uniform, to which 
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strips of transformer steel of various shapes and sizes. 
This procedure was necessary, because of the difficulty 
of producing longitudinal flaws by artificial means. 
Fig. 8 shows the shapes and dimensions of the strips 
thus used. Figs. 9 to 12, inciusive, are records obtained 
in this way. The location and shape of the added strip 
is indicated in each case upon the record. The figures 
show records taken both by means of the single test coil 


FIG.12 


RECORDS OBTAINED FROM ADDED STRIPS 
SHAPES AND SIZES 


LRTIOUS 
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and by means of the differential coils. Figs. 13 and 14 
show the effect of various treatments on a bar originally 
uniform. The treatments given, and the locations, are 
indicated in the figures. It was at first feared that, due 
to the sensitiveness of the method, spurious indications 
would be obtained for bars which had been slightly bent 
during shipment and handling at the factory. The re- 
sult of this last test, however, indicates that such is not 
the case. 

After the preliminary experiments just described, the 
apparatus was shipped to the plant of the Winchester 
Repeating Arms Co., at New Haven, and there set up 
for final trial. 

EXPERIMENTAL RESULTS 


The greatest difficulty in this line of investigation 
lies in the interpretation of the results. This is due to 
the fact that there are many causes which may produce 
magnetic inhomogeneity and it is difficult to differ- 
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FIG.14 


VARIOUS TREATMENTS ON 
UNIFORM 


AND 14. EFFECT OF 
A BAR THAT WAS ORIGINALLY 


FIGS. 13 


entiate between them. The work at New Haven was done 
with the end in view of obtaining data which would 
establish the amount of variation and the type of curve 
which accompanies a pipe. The procedure was to make 
records of bars which in a preliminary test showed large 
variations. These bars were chosen from lots of steel 
which had previously been rejected as the result of tests 
in the drilling shop. It is an interesting fact that even 
though this lot of steel had previously been rejected on 
account of pipes, not a single pipe was discovered in the 
drilling tests on samples for which records of the mag- 
netic uniformity had been obtained. This is true of all 
the steel examined up to Mar. 31, 1919. 


RECORDS OF MAGNETIC HOMOGENEITY 


Figs. 15 and 16 show records of the degree of mag- 
netic homogeneity of four bars of steel. These records 
were made with the differential test coils and with a 
fairly low sensitivity of the galvanometer. The portions 
of these bars from which barrel lengths were cut are 
indicated in the figure. Barrels A, B, C, and D, cut 
from bars 1 and 9 and those cut from the entire length 
of bars 2 and 4 were sent to the shop for drilling tests. 
Barrels B and D gave trouble in drilling and each de- 
stroved the edge of a drill, thus necessitating the use of 
a new drill to finish the bore. None of the other barrels 
gave trouble and the inside surfaces of all were smooth 
and bright. In view of the fact that additional data 
is necessary in order to draw satisfactory conclusions, 
the Winchester Repeating Arms Co. is continuing the 
investigation. 

This which was 


describes an investigation 
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undertaken for the purpose of determining whether an 
application of magnetic analysis was practicable for the 
detection of flaws in rifle-barrel steel. By means of 
apparatus especially constructed for the purpose a large 
number of bars were explored for magnetic uniformity 
along their length. In spite of the fact that these bars 
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RECORDS OF THE DEGREE OF MAGNETIC 
FOUR BARS OF STEEL 


FIGS. 15 AND 16 
HOMOGENEITY OF 


were taken from material which had previously been 
rejected as the result of drilling tests, not one was found 
which contained a pipe. The results obtained, however, 
demonstrated that the method is amply sensitive to 
detect and locate flaws. Further study is necessary to 
determine to what degree the sensitivity of the appar- 
atus should be reduced in order not to cause the rejec- 
tion of material which is satisfactory for all practical 
purposes, and also to determine the type and magnitude 
of the effect which will be produced by a pipe. For this 
reason the work is being continued by the Winchester 
tepeating Arms Co., who co-operated in the investi- 
gation and at whose plant the apparatus has been in- 
stalled. 

The authors wish to take this opportunity to acknowl- 
edge their indebtedness to J. S. Gravely, M. F. Fischer, 
and J. S. Becker for their valuable assistance in carry- 
ing out this investigation. 

There was a station mechanic who could not under- 
stand why a man younger in the service was made fore- 


man instead of him. One day the foreman left an 
outline of some work for the mechanic to do. In too 
literally following instructions, the mechanic burnt 


out some valuable equipment and shut the plant down. 
Taken to task, he exclaimed: “I didn’t make the ‘bull,’ 
he did it! J only did what he told me to.” Stil the 
mechanic wonders why he was not made foreman.— 


Powe . 
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Putting the Motor ‘Together 


By FRED H. COLVIN 


Editor, Ameri 


HE assembling methods described in this article 

are used by the Chandler Motor Car Co., Cleve- 

land, Ohio, and are of interest in showing some 
of those which have found satisfactory and 
economical in the production pregram. Figs, 1 and 2 
show two of the sub-assem- 


been 


an Machinist 


In the meantime, the crankcases, which are in another 
department, are being studded for the main bearings, 
four studs being used for each bearing. These crank- 
cases are mounted on very simple trucks or carriers 
as can be seen in Fig, 2. The trucks run in a channel 

or track which is at the 





blies, the first being the - — 
bolting of the connecting 
rods to the crankshaft, and 
the second, the studding of 
the crankcase. Fig. 1 shows 
the curved cheeks of the 
crankshaft and the spacing 


duction 
demand 


required. 
that 


of the crankpins. The three 
cranks and connecting rods 
are separated into groups, 


small production. 





The methods used in assembling a motor, just 
as those used in machining the parts, depend 
to a large extent upon the amount of the pro- 
Modern 
practically 
place in the assembling department, even with 


eee = proper height to bring the 
cases at a convenient height 
for the workmen. These 
cases move along from one 
position to another, finally 
going to the motor-assem- 
bly department after they 
are completely studded and 
inspected. 

After the connecting rods 


however, 
takes 


methods, 
no hand-fitting 








indicating that the cylin- 
ders are cast in two blocks of three, as shown in Fig. 4. 
The flywheel end of the crankshaft is held in a bench 
vise, while the outer end is supported on a stand, as 
can be seen. The rods are then attached to the crank- 
pins and tested to determine whether the fit is of the 
kind desired. Removing or replacing shims enables the 
assembler to secure the correct fit. 


CRANKSHAFT ASSEMBLY 


are assembled on the crank- 
shaft, the whole sub-assembly is placed in a specially 
constructed oil tank, which is arranged so that the 
crankshaft can be driven while the connecting rods are 
held in a vertical position. This is simply the Chandler 
method of running the connecting-rod bearings in, and 
seems to work out very satisfactorily. After running 
in for a specified time, the crankshafts are assembled 


2. STUDDING CRANKCASE 
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FIG. 3 ASSEMBLING STAND AND TRACK 


in the crankcase as shown in Fig. 3, and the pistons 
put in place. This part of the assembly has not been 
completed, as one of the rods can be seen without a 
piston. 

ASSEMBLING STAND AND TRACK 


This view also gives a good idea of the assembling 
stand with its swiveling frame and its large casters, 
and also the track in which the casters run. The base 
of the truck is square and the casters are equidistant 
from one another. This enables the truck to be readily 
shifted from one direction to the other by means of the 
special curved corner plates in the track, shown at A, 
B and C. In this case, the truck has just been moved 
to its present position from the track shown on the 
right, and, by pushing in the other direction, the casters 
easily swivel and enable the truck te be moved down the 


other track. This arrangement obviates the necessity 
of employing turntables, which are not only much more 
expensive to install but are also more or less of a 
nuisance in several ways. 


CLAMPS FOR HOLDING PISTON RINGS IN 


After the crankshaft, connecting rods and pistons 
are in place, the camshaft, water pump and magneto 
are assembled, as shown in Fig. 4. This also shows 
how the cylinder blocks, of three cylinders each, are 
put in place. With crankshaft so turned that the 
pistons come in the position shown, the clamps A are 
placed around the piston rings and tightened sufficiently 
to close the rings to the cylinder diameter. These 
clamps are not screwed up so tightly, however, as to 
prevent their being easily pushed out of the way by 
the cylinder block as it is lowered into place. As soon 
as all the rings are entered in the cylinder bore, the 
clamps are removed by simply loosening the bolts and 
swinging them out of the way so that the cylinders 
can be lowered into place. The cylinder blocks are 
not so heavy as to be difficult to handle, and, as can 
be seen in the illustration, one man is lowering a block 
over the pistons. 


THE FINAL ASSEMBLING OPERATION 


The final assembling operation is to face the end of 
the crankcase square with the crankshaft, so that the 
transmission unit may be in line with it when the clutch 
and transmission are assembled. To do this the crank- 
shaft is driven from the front end by the special electric 
motor reduction-drive A, Fig. 5, while the facing head 
B is bolted to the flywheel in place of the clutch 
unit. 

This head carries a special facing tool at C, this being 
controlled by the star feed wheel at D, and is fed 
out as the crankshaft is revolved, comparatively slow 
by the reduction drive A. The stationary or feeding pin 
E is attached to the arm F, the end of which rests 
on the floor to prevent it turning. This gives a posi- 
tive method of securing a square face on the end of 
the crankcase. This figure also gives a good view of 
the assembling stand. 





PUTTING ON CYLINDERS 





FIG. 5. FACING END OF CRANKCASE 
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Micrometer Attachment for Calipers 
By N. 


Sydney, 


RENWICK 
Australia 

I have used the attachment shown in Fig. 1 for 
some time and have found it useful both on calipers 
and in the lathe. It can be used for fine adjustment 
on outside, inside, or hermaphrodite calipers; it can 
also be attached to a depth gage, or used on a scribing 
block as a height gage. 

For setting a taper in the lathe it may be attached 
to a piece of drill rod held in the toolpost. A plug 


A MICROMETER ATTACHMENT FOR CALI- 
CONSTRUCTTION 


FIGS. 1 AND 2. 
PERS, SHOWING DETAILS OF 


gage or something with the correct caper is held 
between the centers, and the crossfeed moved forward 
until the end of the spindle is about s: in. from the 
surface at the small end of the gage. The thimble is 
then turned into contact and the reading taken. The 
thimble (not the crossfeed) is then screwed back and 
the carriage moved up to the large end, where the 
reading is taken. If both readings are the same, the 
taper is correct, but if the taper reads larger at one 
end, that end should be moved slightly away from the 
operator. 


One slight inconvenience is that if the marking is 
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set to read rightly for outside calipers (which is best) 
it reads the wrong way for inside. This may be over- 
come by double marking, but I find it quite convenient 
without this. 

Details of construction are shown in Fig. 2. 


Lathe Chuck as Work Holder on 
Drilling Machine 
By H. H. PARKER 


An old universal lathe chuck of 6 in. or more in 
diameter, with the flange removed from the back to 
give a flat bearing surface, will be found convenient 
to hold washers, stub shafts, bolts and other small pieces 
of work for end drilling in the drill press. The chuck 








LATHE CHUCK TO HOLD WORK 


FOR DRILLING 


rests vertically on the table and may or may not be 
clamped down, depending upon the size and character 
of the work. 

Washers or small thin disks are difficult pieces to 
handle for drilling, but by using a hardwood cylinder 
of about the same diameter as the washer as a 
packing piece in the chuck, this trouble will be 
obviated. 

The wood packing is slipped into the chuck, the 
washer rested upon it, and the jaws tightened; the 
piece will then be held securely for drilling without 
danger of canting and loosening. : 
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Welding Stellite to Carbon Steel 


By FRED B. COREY 


On page 295 of the American Machinist, Mr. Kron- 
feld calls attention to a most excellent method of weld- 
ing stellite to carbon steel by means of Tip-It welding 
compound. This process has been in use for some time 
and produces results that leave little to be desired. The 
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IMPROVISED PRESS FOR WELDING ON STELLITE TIPS 
making of perfect welds in the ordinary blacksmith 
forge is a matter of the utmost simplicity when this 
flux is employed. 

To secure the pressure necessary to complete the 
weld, Mr. Kronfeld suggests the use of “a small air 
press, an arbor press, a screw press or a vise turned up 
vertically.” While these are all excellent for the pur- 
pose, they are not always found in close proximity to the 
forge fire. 

The accompanying sketch shows a very simple ar- 
rangement that is used in a number of shops with the 
greatest satisfaction. The C-clamp is quickly attached 
to the anvil and its height adjusted to secure an even 
vertical pressure on the tool to be welded. After bring- 
ing the two parts of the tool to the proper heat, they 
are simply pressed together by means of the bar, as 
shown. The pressure is required for a few seconds 
only and is absolutely under control of the operator. 


A Tool Bar for the Shaping Machine 


By JOHN J. BURKE 


The accompanying sketch illustrates a tool bar for 
a shaping machine which is convenient for many special 
jobs. The bar has three square slots and a hole is 


drilled through the center to the last slot. 

Two pins are provided as an extension from the set- 
screw to the different slots to hold tools firmly in 
position. 





TOOL BAR FOR SHAPING MACHINE 
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An Offset Boring Head 


By CHARLES D. FOoLsom, Jr. 


In boring holes on the milling machine or horizontal 
boring mill, the task of setting a cutter .o bore to 
micrometer size is so slow and difficult that a great 
many devices for making it easier have been put on 
the market. These offset boring heads, as: they are 
called, provide an accurate adjustment for the tool, 
and so eliminate the cut-and-try time to a large extent. 

Although they do the work well, they are all too 
expensive and cumbersome for the average mechanic 
to include in his kit; and, I might add, they are 
apparently too expensive for most small shops to 
include in the tool crib. 

I have seen several designs for home-made boring 
heads in the American Machinist, but although my fore- 
man and I are on good terms, I should hesitate to mill 
out dovetail slides and turn little lead screws for myself 
on the company’s time, as some writers suggest in 
making their boring devices. 

However, I have a little boring head which I made 





TOOLHOLDER 


AN EASILY MADE BORING 
in about an hour. I took a piece of 1-in. round stock 
about 3 in. long, put it in the lathe and ran an }ji-in. 
drill through it. Then I drilled and tapped eight holes 
as shown in the sketch for }j-in. setscrews. Then I 
got the screws and put them in place, and the job 
was done. 

In use, this head is placed in the chuck and a boring 
bar (forged drill rod may be used conveniently) is 
inserted insit. “Bhe bar may then.be trued up approx- 
imately by adjusting the setscrews as in a four-jawed 
chuck; and then, by further adjustment, any desired 
cut may be taken. The point of the tool should be in 
line with two setscrews. 

A very sensitive and satisfactory adjustment may be 
made by slightly tightening or loosening the proper 
screws. Although this does not allow of “micrometer” 
adjustment, it is positive and certain in its action. And 
it is this definite adjustment, rather than a reading 
in thousandths, which makes such a device valuable. 


Removing Broken Taps 
K. L. UNLAND 


On page 795, vol. 51 of the American Machinist, I 
note a description of a method of removing broken 
taps by means of the oxy-acetylene process. The method 
described would probably be comparatively simple pro- 
vided the tap broke in such a way as to leave an exten- 
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FIG. 1. BROKEN 
sion outside the casting. However, in case the tap 
broke from } to 4 in. below the surface, it would be very 
difficult to make the weld strong enough to withdraw 
the tap and at the same time avoid welding the tap to 
the sides of the hole, or burning the welding tip. 

Fig. 1 shows a pile of taps which have been removed, 
illustrating the great variety in sizes and types; while 
Fig. 2 shows two taps, the larger one of which was 
broken off } in. down in the hole. These taps were all 
removed by the electric arc welding process using the 
metallic electrode method. The procedure is as follows: 

The arc is struck on the top of the tap and is kept 
there, building up metal until the surface of the cast- 
ing is reached. An ordinary machine nut is then laid 
over the hole and the welding continued until the 
deposited metal builds up inside of the nut, when it is 
welded fast to the nut. After cooling, the tap is re- 
moved by the use of a wrench. Very few cases are 
found where this procedure fails to remove the tap. 
Occasionally a tap splinters, but even in such a case 
the weld joins the parts so they all come out properly. 

The vital point in doing such a job is to keep the arc 
from striking the side of the hole. Where the arc is 














TAPS REMOVED BY 


ARC WELDING 

kept on the bottom the metal is welded to the bottom 
and merely runs against the sides, but does not adhere. 
In some cases a thin sheet of copper or brass is bent 
to fit inside the hole to protect the threads and prevent 
welding to the sides of the hole. 


Where Safety First Paid 
By WINFIELD W. BLAKEMAN 
Superintendent, Blanchard Machine Co. 

The illustration shows an unusual accident that might 
have resulted seriously except for the precautionary 
banding of the cupwheel with wire, as shown. This 
wheel was grinding a number of double-edge cutter 
blades about 2 x 3 in. and 2? in. thick, as shown beside 
the wheel. In some unaccountable way one of these 
blades was picked up by the wheel during the grinding 
operation, and driven with such force that it penetrated 
the wheel from the inside, as shown in the illustration. 

The wire banding not only prevented the operator 
from being injured but enabled him to continue his 
work until the job was finished and the machine stopped. 
He missed the cutter but thought it must have dropped 
off into the pan, and did not discover the broken wheel 
until he removed the guards. 














FIG. 2. THE MANNER IN WHICH 


4s CCOMPLISHED 


THE REMOVAL IS 


HOW BANDING A GRINDING WHEEL RESULTED IN 
SAFETY 
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Safe Storage of Patterns 


By J. V. HUNTER 


Western Editor, 





When a manufacturer has been in business for 
many years and has found it necessary to make 
changes in the design of his product from time 
to time, the collection of patterns that will accu- 
mulate is generally very large. While apparently 
obsolete, such patterns must be kept for many 
years so that repair parts can be furnished for 
machines yet in use. 





HE scrapping of obsolete patterns of agricultural 

implements is risky even when it is deemed that 

repair parts will no longer be called for, because 
some farmers who take good care of their implements 
are apt to send for repair parts after a lapse of years. 
Failure to supply such parts will lose the manufacturer 
the good will of the farmer who wants the repair parts, 
and the good will of the farmer is an asset that no 
manufacturer of agricultural implements can afford to 
ignore. Such has been the experience of the Minne- 
apolis Threshing Machine Co., West Minneapolis, Minn., 
which has lately built a fireproof pattern-storage build- 
ing to house what is conservatively estimated to be one 
million dollars worth of patterns. 

The building, which is three stories high, is con- 
structed of concrete and brick and has steel sash glazed 
with lights of wire-reinforced glass. A 
sprinkler system has been installed and all openings to 
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the elevators and stairways are guarded by double fir 
doors. 

Provision has been made for adding another story and 
with this in view the roof was made flat so as to be 
utilized for the fourth floor. The pitch for shedding 
rain water was added by a cinder-concrete covering 
graded high in the center and covered with roofing 
material. This can be readily removed in case the addi- 
tional story is added. 

A general idea of the character of patterns stored 
may be obtained from the view of a portion of the 
storage space, Fig. 1, which shows patterns ranging 
from large gear wheels to some of the smallest used. 
The value of one of these gear patterns, together with 
its molding machine stripper plate, is in the neighbor- 
hood of $1,000. 

A portion of the shelving, Fig. 2, shows its general 
character. The vertical columns are of 2-in. pipe. 

A close view of the shelf bracket, Fig. 3, shows the 
manner in which it is fitted around the vertical pipe, 
and clamped in place by bolts which pass through the 
two parts. This bracket is also used as one of a pair 
for the intermediate supports at the ends of the sec 
tions. 

The horizontal members across the ends of the sec- 
tions are of piping but the transverse members are 
made of 1} x 2-in. angle irons, notched to pass over the 
cross-piping and riveted to brackets which clamp down 
to the main bracket A, Fig. 3. These transverse angles 


are placed 12-in. apart and across them at intervals of 
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FIG. 3. BRACKET USED FOR SHELF SUPPORT 

12 in. are strips of {| x l-in. flat bars, lightly riveted to 
the angles, thus forming a sort of lattice which prevents 
the large patterns from falling. 

To prevent small patterns from falling through, the 
shelves are covered where necessary by screen of }-in. 
heavy wire mesh laid across the lattice-like shelving 
and bent over the angle iron at the ends to prevent it 
from sliding out of place. It may also be bent up on 
the sides to form a vertical partition separating one 
section from the next. This open shelving has decided 
advantages because the dust and sand which fall from 
the patterns cannot lie on the shelf, but drops through 
and eventually reaches the floor where it may be swept 
away. 

The tiers of shelving are numbered, and the desig- 
nating number is placed on a sheet-metal plate located 
on the aisle corner of each tier, Fig. 2. The shelves 
are further designated by letters, which start in se- 
quence with A for the top shelf, to F for the bottom 
shelf. In this same tier the shelf sections to the right 
of the concrete column will start with G for the top 
shelf in the next division, and so continue for all divi- 
sions. 

Chis method permits the division of a large amount of 
shelving into a very large number of index spaces which 
can be readily identified by the pattern-storage keeper. 
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This man, on placing a pattern on any particular shelf, 
makes a record of the section and letter number in his 
book, and when this pattern is wanted again, reference 
to the book will quickly show in which one of several 
hundred sections it may be found. 

Some shops make a point of trying to keep patterns 
stored in accordance with the sequence of shop numbers, 
but when thus placed on a shelf, the result is often the 
loss of much dead space in one section, together with 
overcrowding in an adjoining section. 

Such patterns as large gear wheels that msy be hung 
up are suspended from pipe brackets that extend from 
the side of the shelving, Fig. 1, each one bearing a num- 
ber plate which identifies that bracket for reference in 

the pattern-stor- 





age record. 
These brackets 
will carry sev- 
eral gear  pat- 
terns with no 
danger of, dam- 
age. All pat- 
terns are stored 
on the two 
upper floors 
while the base- 


ment floor is de- 
voted to other 
appliances of 
the foundry. 
This refers to 
match plates, 
mold boards 
and special 
flasks which are 
used for’ the 
molding of spe- 
cial work. A 
typical corner of 
this floor, illus- 
trating the gen- 
eral character 
of the appli- 
ances stored, is 
shown in Fig. 4. 
They are usually 











of heavy char- 

acter, and for 

FIG. ELECTRIC FOUNDRY HoIsr COMVEnlence are 
CONVEYING TO ELEVATOR SHAFT handled by 


means of a trol- 
levy hoist, so that all bays of the floor are provided with 
an overhead I-beam trolley rail upon which are carried 
chain hoists for picking up and removing any of the 
heavier pieces. 

The foundry is located across an open areaway from 
the pattern storehouse and the double-rail electric trol- 
ley hoist, Fig. 5, conveys the heavy mold boards and 
flasks, which it picks up from the molding floors and 
lowers through the elevator shaft to the basement floor 
of the pattern storehouse. All openings into this shaft 
are thoroughly protected by firedoors. An additional 
purpose which this building now serves is for the stor- 
age of molders’ tools that are furnished by the foundry, 
such as shovels, riddles, etc., and from here they can 
be served out as required by the storekeeper. 
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Dr. John A. Brashear 


_ Dr. John A. Brashear, scientist-physicist-astronomer, 
died at his home in Pittsburgh, Pa., on April 8. 

Dr. Brashear was born in Brownville, Pa., in 1840 and 
was educated in the public schools. He learned the ma- 
thinist’s trade and from 1860 to 1880 worked in the 
rolling mills of Pittsburgh. 

As a boy he had caught a glimpse of the Heavens 
through a telescope and his ambitions to study astron- 
omy were aroused. Being too poor to buy a telescope 
he and his wife set out to 
make one. In their little 
home, built with their 
own hands, they set up a 
shop having a small steam 
engine and a lathe, and 
here made the tubes and 
ground the lenses for a 
5-in. telescope that took 
them three years to con- 
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struct. Spurred on by 
what they saw through 


this little instrument they 
commenced to build a 12- 
in. telescope only to have 
the objective lens break 
after two years had been 
spent grinding and cor- 
recting it. Here the grit 
and perseverence of the 
man and his loyal wife 
were shown, for when he 
came home from the next 
day’s work at the mill he 
found all preparations 
made for beginning work 
on a new lens. This lens 
was successfully brought 
to completion. In 1876 Dr. 
Brashear attracted the at- 
tention of the late Profes- 
sor Langley, at that time 
head of the Allegheny Ob- 
servatory, and after two 
years’ work in a small shop he had established on ine 
South Side of Pittsburgh, he was enabled through the 
assistance of one of the observatory patrons to establish 
works in Allegheny for the manufacture of astronomical 
instruments. 

Perhaps his most important achievement has’ been in 
connection with the design and development of the spec- 
troscope for astronomical uses, particularly with refer- 
ence to the accurate optical and mechanical features. In 
1888 he completed the spectroscope for the 36-in. tele- 
scope of the Lick Observatory, furnishing the optical 
and mechanical parts. The excellent results of the work 
done at the Lick Observatory has been freely attributed 
by Professor Keller to Dr. Brashear’s skill and genius. 
Many of the spectroscopes in the principal observatories 
of the world:are products of the Brashear workshop as 
are many of the largest telescopes and objectives for 
astronomical research. , 

Dr. Brashear’s more purely scientific work also 
brought recognition and at about the time he estab 
lished the Allegheny shop he was given an appointment 
in the University of Western Pennsylvania, of which the 
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Allegheny Observatory was a department. From 1898 
to 1900 he was acting director of the observatory and 
has raised $300,000 for the building and equipment of 
a new observatory in Riverview Park. He has always 
kept in close touch with this observatory and through 
his efforts one department has been put at the disposal 
of the public. 

For twenty years Dr. Brashear was a _ trustee 
of the Carnegie Institute, for fifteen years of the 
Carnegie Institute of Technology and for twenty years 
of the University of Pittsburgh. In the latter institu- 
tion he also as 
Chancellor and it is said 
that he did more fo 
the crhuse of education 
in Pittsburgh than any 
other three men. Several! 
years ago a friend placed 
in his hands an endowment 
of $250,000 to be 
used for the advancement 
of teachers and teaching 


served 


fund 


in the public schools and 


as a result over seven 
hundred teachers have 
been sent to. different 


parts of the country for 
rest and study, bringing 
back new ideas and great 
enthusiasm. Dr. Brashear 
became a member of the 
American Society of Me- 
chanical Engineers’ in 
1891, was made a mana- 
ger in 1899, and an honor- 
ary member in 1908. In 
1911 he served as one of 
the representatives on the 
John Fritz Medal Board. 
During 1915 he was presi- 
dent of the Society. He 
was a Fellow of the Ameri- 
can Association for the 
Advancement of Science; 
of the Royal Astronomicai 
Society of Great Britain; past president of the Engineers 
Society of Western Pennsylvania, and the Pitts- 
burgh Academy of Arts and Sciences; a member of the 
British Astronomical Association, the Société Astrono- 
mique de France, the Société de Belgique, the American 
Philosophical Society, the Astrophysical Society of 
America, the Washington Academy of Sciences, the Na- 
tional Geographic Society, and an honorary member of 
the Royal Astronomical Society of Canada. 

Washington and Jefferson College, Wooster Univer 
sity and the University of Pittsburgh have each con- 
ferred upon him the degree of LL.D.; Princeton Uni- 
versity and the Western University of Pennsylvania 
the degree of Sc.D. and Stevens Institute of Technology 
the degree of Doctor of Engineering. 

Dr. Brashear was the kindliest of men and ever ready 
to assist others. No one ever appealed to him for help 
without avail. Truly it may be said of him that he was 
“Of the salt of the earth.” 

Long ago he and his wife agreed upon the following 
epitaph to be placed in their tomb: “We have loved the 
stars too fondly to be fearful of the night.” 


DR. JOHN A. BRASHEAR. 
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A Watch Dog of American Industry 


O sane man acquainted with present 
N manufacturing conditions can fail 
to see the enormous confusj;n and 
added burden to already overloadaa industry 
that the enactment of a compulsory metric 
law would cause. 
The pernicious activities and influence of 
the World Trade “Club” with its millionaire 
“angel” to pay its bills, must be counteracted 


by telling the TRUTH. 


The busy executive has no time to spare 


Several hundred prominent manufacturers 
and firms well known in our National in- 
dustry are members. The National Asso- 
ciation of Manufacturers, The National 
Founders Association, The National Ma- 
chine Tool Builders Association and The 
National Metal Trades Association, are also 
enrolled in its membership list. 


However—like all other things—the 
American Institute of Weights and Measures 
must have money to continue acting as the 








MEMBERSHIPS 

Scweouce oF Annuar Duce 
ladividuel $ $0 +6 THE 192 
Metions! Associations 100.00 
Other Associations 28.00 AMERICAN INSTITUTE OF WEIGHTS AND MEASURES 

CORPORATIONS BASED On RUMBER OF 11S BROADWAY NEW YORK 

EMPLOYEES, AS FOLLOWS 

Bemne: of Empicrecs Amor 

800 er toes $25.00 APPLICATION IS HEREBY MADE FOR ENROLLMESD AS 

S01 te 1,000 50.00 

1,001 to” 2,000 75.00 

2,001 te 3.000 100.00 \ AN ASSOCIATION 

3,001 te 4,000 128.00 A CORPORATION > MEMBER 

4,001 te $000 - 150.00 (an INDIVIDUAL 

$001 te 6,000 175.00 

6,001 te 7,000 200.00 

7.001 to 6,000 225.00 - ™ 7 ian NUMBER OF EMPLOYECS 
0,001 to 9,000 290.00 WE DESIGNATE AS OUR REPRESENTATIVE fF 

oo 276.00 THE AFFAIRS OF THE INSTITUTE, 
16,003 to 11,000 300.00 
31,001 te 12,000 328.00 - 

R. 

SAAR Co UEAeR a0 CHECK ENCLOSED AS PER 
13.003 te 14,000 425.00 SCHEDULE 
14,003 to 15,000 450.00 - 
}5.001 te 16,000 478.00 (PLEASE MAKE CHECKS PAYABLE TO 
16,00) and over s00.00 AMERICAN INSTITUTE OF WEIGHTS AND MEASURES) + = ow oe ee 








from his exacting business duties and only 
sees the danger confrenting him in the pos- 
sible passage of a compulsory metric law 
when his attention is jarringly called to it by 
the Klaxons of his favorite papers, or of sorne 
organization especially constituted to watch 
over his interests in things of this character. 


Such an organization exists in the Amer- 
ican Institute of Weights and Measures, | 15 
Broadway, New Y ork: City. 


This Institute was formed to combat all 
metric legislation or propaganda tending to 
upset our present system of measurement. 
The men connected with it are live, able busi- 
ness men who know manufacturing and 
industrial conditions. 


“Watch Dog of American Industry” in 
guarding against the passage of foolish com- 
pulsory metric legislation. 


It is better to subscribe a few dollars to 
have the Institute guard your :nterests in this . 
matter than to run the risk of paying out the 
thousands you would have to if a compulsory 
metric law was passed—and probably many 
of you would go under in the readjustment 
struggle with the compulsory metric weight 
pulling you down. 


Get behind the Institute and PUSH. 








Mbit Wile Will i} 


Mii IISA} 
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and Trade—Editorial 


Interviews With Men Who Know Conditions 


By C. W. 


N TIME of prosperity, prepare for more prosper- 

ity,” sums up the philosophy of O. H. Broxter- 

man, of the John Steptoe Co., Cincinnati, regard- 
ing the machine tool industry. As chairman of the 
Committee on Equipment for Schools in China of the 
National Machine Tool Builders’ Association, Mr. 
Broxterman has been making a careful study of trade 
conditions and _ prospects. 


PARK 


market will be just as good in dull years as in times of 
prosperity. The machine tool companies should take 
an active interest in developing this market. What re- 
mains is to emphasize the metal-working side of a 
boy’s training and give his mechanical instincts an out- 
let. Too often the so-called ‘manual training’ courses 
have been given over almost entirely to woodworking. 

A boy makes a bird house 





His investigations have led 
to significant conclusions, 
not only concerning export 
trade with China and other to a rigid classification. 
countries, but also regard- : ; 
ing undeveloped portions of 
the American market. For 
example, a study of how 
the metal trades; should be 
taught in Chindse schools 
raised the pertinent ques- 
tion of whether these 
trades could not! be taught 
better, or rather more ex- 
tensively, in American 
schools. Another parallel 
situation in the |two coun- 


suggestions come direct 


“American Machinist” 


jects of current interest. 





Changes in the circumstances influencing pro- 
duction are so rapid that they cannot be reduced 


construction period may write an interesting 
story late F. when all the evidence is in. Just now 
the most significant facts and the most helpful 


engaged in actual production day by day. These 
men are too busy making industrial history to 
comment at length, but what they have to say is 

well worth reading. From time to time the of 


with prominent manufacturers and other sub- 


or a table, and his training 
ends with amateur cabinet 
making. There is no ob- 
jection to his learning to 
use a saw and hammer, 
but when you consider that 
metal work has almost en- 
tirely displaced wood, it is 
time to°teach the use of 
metal - working machines 
and processes, the elements 
automopile mechanism 
and other} common ma- 
chines, together with their 
proper hoy repair. 
“Particularly in the coun- 
try districts, this kind of 


The historian of the re- 


from the men who are 


will publish interviews 








tries lies in the relation 

between the machine tool industry and the increasing 
use of automobiles, trucks, tractors, and modern agricul- 
tural road-buildjng, and other machinery. 


| 
LET: EUROPEAN MARKET WAIT 


To a representative or the American Machinist, Mr. 
Broxterman spoke optimistically of the present trade 
situation. He said: 

“It is true that unfavorable exchange rates now and 
unsettled political and economic conditions for several 
years to come make Europe an unpromising market 
for American machine tools. The best we can hope 
for is to keep enough of our tools in European fac- 
tories to show the superiority of our product over those 
of Germany and other competitors. The distribution 
of U. S army equipment sold abroad, and especially 
the American machine tools supplied for the restora- 
tion of Belgium, will help to keep foreign workmen 
familiar with American machines, and they will be cus- 
tomers later on when conditions are more favorable. 

“Just now, the best prospect for expansion of the 
machine tool industry is in developing further the 
domestic trade. This should be done immediately, not 
so much for the sake of the machine tool interests as 
for the allied branches of manufacturing which de- 
pend directly or indirectly on machine tools. 

“Answering your question as to how such a cam- 
paign for developing domestic possibilities should be 
started, I believe that one approach must be the pub- 
lic schools, A good many schools have taken advan- 
tage of the government’s plan to furnish them tools 
at nominal cost for instructional purposes. Others will 
purchase tools in increasing quantities and the school 


practical inStruction should 
be given. A farmer’s son, then, would not need to go to 
the city to develop his mechanical ability, but would be- 
come interested in analyzing agricultural machines, 
trucks and tractors, and in keeping! them running 
smoothly. A boy who showed special talent for using 
metal-working machines would eventually build up a re- 
pair business that would keep a small machine shop 
going. Incidentally, he would do much to keep agricul- 
tural production at top-notch efficiency by insuring 
prompt and local attention to machinery instead of the 
long delays incurred by farmers waiting for repairs. 
“Whether these local centers start through the schools 
or through other agencies, such as the automobile, 
truck, tractor and farm machinery companies, they are 
greatly needed. The manufacturers of all these kinds 
of machinery have a direct interest in seeing such shops 
established, and the initiative will doubtless come from 
them, rather than from the machine tool men who will 
supply equipment for the shops. Such a development 
is inevitable, owing to the wide distribution of ma- 
chines, and it will provide an almost immediate market 
for metal-working tools. 


BiG OPPORTUNITIES IN CHINA 


“As for China, that is our big market for the future, 
if we are far-sighted enough to get ready for it. A 
country with 400,000,000 people, nearly four times our 
own population, China offers almost unlimited possi- 
bilities. She has immense mineral, timber, and agri- 
cultural resources, but is only getting ready to develop 
them. To show how far behind she has been, it may 
be noted that she has virtually no improved highways, 
and only 6,500 miles of railroad, as against 265,000 
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miles in the United States. The important thing is 
that China is now awake and is determined to learr 
from other countries, and particularly from America, 
to whom she is partial. 

“To show what the situation in China is today I 
could do no better than to quote from some recent cor- 
respondence I have had in connection with the work 
of the National Machine Tool Builders’ Association 
Committee. The following extracts are from letters 
received from Frank A. Foster, M. E., who has been 
Director of Technical Instruction in the Chihli Higher 
Normal College at Paot- 
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National Machine Too! Builders’ Association is that 
yourg men be sent from China to spend a certain 
amount of time working in American manufacturing 
plants. In this way they will not only learn the opera- 
tion of American machine tools but will also become 
familiar with American industrial organization and 
American manufacturing methods, and will absorb 
some American ‘pep.’ The plan proposed by the com- 
mittee has met with favor, and arrangements are being 
made to send over some five hundred young men on 
this The onlv difficulty encountered has been 

with the Commissioner of 


basis. 








ingfu, China, and also at 
the Peking Higher Nor- 
mal College, and has acted 
as advisor to Chinese 
manufacturers. 
“Undoubtedly this 
the psychological time for 
our getting American ma- 
chine tools into Chinese 
schools. A _ nation-wide 
boycott of all things Japa- 


is 


At a meeting of the 


National Automobile Chamber of 
Commerce Against Compul- 
sory Metric System 


National Automobile Chamber of Commerce, held on 
March 3, 1920, the following resolution was adopted: 

“WHEREAS, Efforts are being made to require 
by Congressional Legislation the use of the Metric 
System of Weights and Measures in this country, and 


Immigration, who, Mr. 
Foster reports, was in- 
clined to the opinion that 
the young men could not 
be admitted, since they 
would work for pay. It is 
expected that the matter 
can be speedily adjusted, 
for the influence of such a 
group of young Chinese 
on the future trade rela- 


ead eas 


Executive Board of the 








nese has recently been | “WHEREAS, A canvass of motor car manufac- tions between the two 
started and is in full [| turers, members of this organization, has failed to countries will | far- 
swing. The students in develop that any of them are in favor of such legis- reaching, and no techni- 
most of the higher schools lation owing particularly to the difficulty at this cality of law should be 
are most ardent in car- time of changing dies, factory equipment and allowed to stand in the 
; : mechanism and the great cost of same; also the con- | ) " : 
rying it out. Today's fusion that would be created among-workmen who way of the project. How 
paper states that some have not been educated in the metric system, be it greatly these men are 
12,000 struck, in Shanghai “RESOLVED, That this Board is opposed to legis- needed is shown by the 
alone. In some cases they lation making the use of the metric system of fact that, although 1,500 


have taken out all the 
school material of Japan- 
ese origin and burned it. 
They have gone so far as 
to include their hats and 





weights and measures obligatory, and recommends | 
that members of the National Automobile Chamber | 
of Commerce lend their support to the American 
Institute of Weights and Measures, which is actively 
opposing this movement.” 


Chinese youths are study- 
ing other lines of industry 
in the United States, none 
have :o far taken up the 
machine tool industry. 








clothes which came from _—— 





— “With improved credit 





Japan. The students are 

going out in groups of four to all the surrounding 
regions to show the people how they can get along 
without Japanese-made goods and are making an 
industrial survey of the situation. In the matter 
of machinery they are looking to America for sym- 
pathetic help. I have had several inquiries along that 
line already. 

“*In the machine shop of the Chihli Higher Normal 
College there are several Japanese lathes. It does not 
take long for the authorities to see where the great 
difference lies, in favor of American machines when 
put side by side with Japanese machines. They are 
anxious to get from America a shaper, a planer, and an 
upright drill as additions to their plant. 

“*T am negotiating with some Chinese capitalists 
who wish to put up one hundred thousand dollars for 
establishing some manufacturing along American lines 
and under American direction. I have given them a 
proposition which will involve quite a lot of machine 
tools, and they have considered it very favorably so far. 

“*The boycott goes merrily on, stimulating Ameri- 
can trade and encouraging native enterprise. Ex- 
change is very favorable for China just now. There 
have been times in the last ten years when an Ameri- 
can dollar cost $2.50 Chinese. Now, ninety-two cents 
Chinese will buy an American dollar.’ 

“One of the greatest needs of the Chinese today is 
an efficient body of trained instructors in metal work- 
ing. The recommendation of the Committee of the 


organizations between 
China and the United States, an active American Cham- 
ber of Commerce, a wide-awake consular service, and an 
American merchant marine to expedite shipments, 
there is no reason why a considerable expansion of the 
machine tool trade with China should not be brought 
about soon. American machine tool manufacturers can 
well afford to donate or sell them at merely 
nominal cost to Chinese schools and other agencies for 
instructional or demonstration purposes. In the more 
remote future, big rewards await those manufactur- 
ers who have vision enough to lay the foundation for 
Chinese export trade.” 


tools 


Recent Papers of the Bureau of 
Standards 


The Bureau of Standards recently issued two more 
of its Technologic Papers giving the results of tests 
which it has lately performed. Paper No. 150 is called 
“Physical Tests of Motor-Truck Wheels.” It is written 
by C. P. Hoffmann, an Assistant Engineer Physicist of 
the Bureau. Paper No. 151 is entitled “Load Strain 
Gage Test of a 150-Ton Floating Crane for the Bureau 
of Yards and Docks, U. S. Navy Department,” and is 
the work of L. J. Larson and R. L. Templin of the 
Bureau staff. Copies of these papers may be obtained 
by addressing a request to the Bureau of Standards at 
Washington, D. C. 

Paper No. 150 deals with the procedure and the 
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results of tests made upon twenty-one different types 
of truck wheels suitable for use on class “B” military 
trucks. The compression under radial load and the 
deflection due to side thrust were determined, stress- 
strain curves under these conditions being given for each 
The distribution of the stress throughout the 
various parts of a wheel under load was determined 
for one specimen. che data, results and conclusions 
are contained in a pamphlet of over sixty pages. 

The other paper, No. 151, treats of a test made upon 
a big shipyard crane of recent design for the purpose 
of determining the stresses and the action under load. 
The crane was subjected to a maximum load of 180 
long tons, the deflection at various points was observed, 
and the stresses in the different members were deter- 
mined by means of a Berry strain-gage. In the paper 
the distribution of the loads is analyzed and the stresses 
of the members are presented in the form of curves. 
This booklet contains about thirty-five pages, is well 
illustrated and is of interest because of the fact that 
a crane of this type, built earlier for use at the Panama 
Canal, failed under load. 


wheel. 


What Machine Men are 
Thinking About 


EDITORIAL CORRESPONDENCE 


Machinery dealers in various cities, including Roch- 
ester, Buffalo and Cleveland, report good orders and 
slow deliveries in most lines. Automobile building gets 
most of the machinery either directly or indirectly. The 
fact that material is hard to get may reflect itself in a 
decreased demand for machinery where deliveries are 
too far distant. 

It seems to be pretty generally conceded that the 
automobile output has had to be cut to about 60 per 
cent of the original estimate of the year, which ac- 
counts for delayed deliveries of some of the more 
popular cars. Just how long this will last or how it 
will affect the business next vear, remains to be seen. 

Then, too, there is the effect of the increased price of 
fuel to be reckoned with, as there are indications that 
gasoline is going much higher than ever before. If 
this occurs it is sure to have its effect on the type 
of cars demanded even if it does not curtail the number 
sold and used. It is generally conceded that we must 
follow the trend of other countries with high priced 
fuels and use lighter cars with smaller and more 
efficient motors. 

PIECEMEAL BUYING 

Some machine dealers are buying only as machines 
are ordered, following the consumers plan of putting 
it off as long as possible. So far this has not been 
a paying game as prices have not lowered but advanced 
in a number of instances. 

On small tools, dealers are compelled to keep ordering 
ahead to insure any sort of a supply owing to uncertain 
deliveries, but as one remarked, “they might be pinched 
for ready money to pay if deliveries should be suddenly 
hastened to any considerable extent.” A new feature 
in the small-tool trade is the offering of English twist 
drills in the American market during the last few 
months. This is a decided innovation and one that. ac- 
cording to one well known not 
serious menace unless we refuse to be contented with 
normal profits. 

Going fron 


dealer, does seem a 


drills and other small tools to heavy 
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machinery such as huge planers and boring mills, we 
are again confronted with competition from abroad. 
As one well-traveled machine man put it, large machine 
tools are not quantity production propositions but 
must of necessity be very largely special and built 
without elaborate jigs and fixtures. This means more 
or less all around machinists, at day wages and high 
grade men at that. 

Our specialty in this country is mass or large quantity 
production with jigs, fixtures and even special machines 
built for the particular job. On this work we use 
semi-skilled men, or even less, and get production at 
very low costs. We have very few all-around -mechanics 
because we have not trained them, and according 
to the observations of the same, we have very little 
chance of competing with either England, France or 
Belgium on any kind of work where they are required. 
And as long as all export trade must in the lon« run 
resolve itself into an exchange of commodities of some 
kind, why not, he asks, supply them with the machines 
we can build best and cheapest, taking in exchange 
the kind of machines which they can build more cheaply 
than we can. 


MoNEY Is LESS FREE 


Here and elsewhere there is a tightening up of the 
money market, loans are more difficult to secure and 
many are wondering when we will get to the peak of 
the selling curve. One machine builder who has 
weathered several financial storms, feels that we are 
a bit over the top already. The tightening up on loans 
is to curb speculation and ought to help some, according 
to close observers. The only fear expressed is, that 
in some cases where the preparatory outlay has been 
somewhat more than anticipated, the stopping of all 
further loans may prevent a perfectly sound business 
from getting a fair start. This is not theoretical but 
based upon the observer’s experience in a previous oc- 
casion when the bankers were not broad visioned 
enough to see beyond the immediate future, or to realize 
the effect of preventing the completion of the plans 
under way. 

Those who are in close touch with both sides of 
the industrial problem are by no means sure that our 
previous experiences are likely to be replaced as 
to the final outcome of another sag in the business 
curve. 


A Rotatable Table for the Radial 
Drilling Machine 


By C. E. LICHENBERG 


In some shops where the work is too large to be cov- 
ered by the radial drill in one setting, much handling 
can be avoided by constructing a removable and rotat- 
able table supported on flanged rollers running on an 
endless track of the desired diameter. When great 
accuracy is not essential, the table may be of angle iron 
covered with boards, should this prove cheaper than cast 
iron. The ends of the track rail may be welded or 
joined by fish plates, and machined true on a vertica! 
boring mill. 

The table can be rotated by pinch bar, ratchet, or 
other means, and can be locked to the rail by means of 
a clamp. 

This suggestion is the result of past experience in the 
loss of time and production by excessive handling of 
material. 
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T IS: always a simple matter to tell the other fellow 
how to run his business—particularly if you are 
strong on glittering generalities. But to our way of 
thinking the best way to help a manager or a company, 
struggling to improve a business, is to place before them 
clear accounts of the meth- 
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10 IQ Wt a Muy’ 


na 


yon waitadnicg] hy ee er baal aNd We Saye 
Suggested by the Managing Laditor 


was done just before the beginning of the machine-tool 


era. Mr. Manchester has unearthed another lot of queer 
old pictures to illustrate the shops of that time. How 
would you like to operate a grinder all day long (and a 


wos a day in those days) lying on your stomach? 
See Fig. 49. This was not 


day 





ods employed in other plants done because the me- 
and ‘eave them to draw Nobody who is holding down a man’s job has chanics were born tired, 
their own conclusions. time to read all of the “American Machinist.” On but to protect them from 
With this end in view the other hand there ave some articles in every the abrasive dust. 
we have made an extra number that you can’t afford to miss. We are Most of us are used 
a ~ 4 c t - . . . . . ss y y Si ¢ 
effort this week to present running this page to save your time by pointing to fussing with quare 
a group of major articles : . “ yards or bulky bundles of 
. ~ : out the articles in this issue that are aimed at : 
dealing with various . ae awkward blueprints that 
Read the editorials 


men holding jobs like yours. 


hases of the management . we look upon them as a 

saa 8 —they are short and to the point. The “Sparks” siocbiaiiiaidin si he antting 
" : : : = ecessary ‘il, 

The leader is Fred will give you the latest news of the machine a haircut. But here comes 

Colvin’s story—or rather industry. The “Shop Equipment News” columns one Frank Richards on 


the first part of it—of the show 


way in which the White 





the innovations in tools and methods. 


page 871, who has the 
nerve to suggest that blue- 








Motor Co., of Cleveland, is 
handling the “personal relations” side of the question. 
Raising wages 130 per cent and at the same time 
increasing the selling price of your product only 10 
per cent, indicates a successful system, and—but read 
the story if you want to know how it was done. 

Part II of Mr. Basset’s “Modern Production Methods” 
begins on page 873 and takes up the purchasing agent’s 
job. The first part of this series which appeared in 
our issue of April 8 dealt only with the importance of 
the subject and gave a general survey of the field. 
Mr. Basset gets right down to brass tacks this time, 
however, and gives valuable details concerning the 
method and forms used in modern purchasing depart- 
ments. He tells how one purchasing agent reduced his 
belting expense from $17,000 to $12,000 annually while 
output increased 25 per cent ard cost of belting 50 per 
cent. Sounds worth while, doesn’t it? 

Over on page 880, Mr. O’Shea of the Greenfield Tap 
and Die Corporation recounts the method of handling 
large quantities of raw stock and comparatively small 
parts in that plant. This article is chock full of 
details. 

Hunter’s article on pattern storage, page 901, 
along the same general line. It gives a short account 
of a svstem used for preserving seldom-used patterns 
in a readily accessible way. 

On page 889 is part VIII of H. H. 
“Evolution of the Workshop.” This shows 


is also 


Manchester’s 
how work 


prints aren’t really neces- 
why not?” We will leave it 
There is certainly food for 


sary! As he says, “If not, 
to you to find out why not. 
thought in this short article 

Practical applications of 
science have become more and more frequent lately 
and more and more useful. On page 892 is a descrip- 
tion by two of the specialists of the Bureau of Standards 
of a method of testing steel bars for flaws without 
injuring the test pieces at all. If this happens to be 
in your line, you don’t want to miss it. 

We have blazed away at the “World Trade Club” until 
you are probably as sick of that name as we and 
that’s quite some. There is another organization which 
we want to call to vour attention and it is the American 
institute of Weights and Measures. It has fought the 
metric fanatics from the start and well merits your 
support if you have a sincere regard for American 
industry. Pages 904 and 905 tell the story. 

In this issue on page 906 is the first of a series of 
interviews with leaders in the machine-tool industry. 
The series is conducted by Professor Park of the Uni- 
versity of Cincinnati. 

On page 903 we note the passing of another of the 
old school of master mechanics, Dr. John A. Brashear. 


the discoveries of pure 


are, 


Cur account was written by Ashton Hand, a close friend 
and admirer of Dr. Brashear. The lives of men like 
Brashear and See should be an inspiration to the 


vounger generation of machinists and engineers. 
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Fixing the Compensation of Engineers 


!{FrRoM A COMMITTEE REPORT TO THE ENGINEERING COUNCIL! 





is a fair rate of 
service at the 


determine what 
for engineering 


In order to 
compensation 


present time, the question may be approached 
from two different points of view: 


First, what 
increase should be made in engineers’ pay to 
compensate for the great reduction in the value 
of the dollar which has taken place in the last 
five years? Second, how may the intrinsic value 
of engineering service be determined? 





GREAT deal of misunderstanding and injustice 
would be avoided in all our industrial relations 
were there a clear understanding of the fact 

that all prices today, whether of wages or salaries, 
or commodities, must be compared with the change 
which has taken place in the value of the dollar before 
it ean be determined whether the price, measured by 
an absolute standard, has moved up or down. It should 
be obvious to everyone that the value of the dollar is 
measured solely by its purchasing power. Whether it 
be a dollar received as wages by workmen, a dollar 
received as salary by an engineer, or a dollar received 
by a manufacturer in payment for goods sold, the actual 
amount of value which will be received in each case will 
depend upon the average amount of other commodities 
which the dollar received will purchase. 
CHANGES IN PRICES 

The “index numbers” which are regularly published 
by various statistical bureaus are an average of the 
wholesale market prices of a large number of standard 
commodities. In making up the index numbers the 
prices of the different commodities and classes of com- 
modities are weighted in proportion to the per capita 
consumption of each. Thus, a comparison of the index 
number at a given date with index numbers at preceding 
and following dates shows the change in average whole- 
sale market prices and such a 


S rs ' 1914 
show: the ifo 


comparison also 1915 


it will generally consist in a greater proportionate in- 
crease of retail than of wholesale prices. Under the 
stimulus of the abnormal demand of the past five years, 
which is chiefly responsible for the great increase in 
prices, it is common knowledge that the retailer has fre- 
quently advanced his prices faster than the wholesale 
dealer. 

The curve showing the percentage of increase in 
prices plotted from the Dun index numbers, therefore, 
in so far as it is in error in indicating the change in 
the value of a dollar spent in retail purchasing, is in 
error by understating the decrease in the value of 
the dollar which has taken place. 


CHANGES IN HOuUSE RENTS 


In the Jong run the prices paid for house rents and 
for personal service change to correspond with the 
change in commodity prices; but rents change more 
slowly than the market prices of commodities, so that 
allowance must be made for this “lag’’ in determining 
the change in value of the dollar. This is especially 
the case where such a sudden and rapid increase in 
market prices of commodities occurs as has taken place 
in the past five years. 

Furthermore, the rise in rents varies in different 
cities. In some munition towns, rents rose with a 
bound in 1915, and so did prices for personal service. 
In most of the larger cities rents did not rise mate- 
rially until 1919. 

In order to determine accurately the change in value 
of the dollar in a given community, therefore, an esti- 
mate must be made of the change in retail prices 
compared with wholesale, and of the rate of change in 
rents and personal service charges. 

Since June 1, 1919, there has been a great increase 
in house rentals all over the country. There are no 
statistics to show the amount of this increase and its 
effect on the cost of living, but there is good reason 
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to believe that this increase, coupled with the general 
increase in charges for personal service that has taken 
place during 1919, and the advance of prices by retail 
merchants at a greater rate than the wholesale price 
increases is sufficient to make the percentage of increase 
in the cost of living indicated by the Dun statistics 
a true record of the change in value of the dollar at 
the present time. 

The customary reference to the general increase of 
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Engineers engaged in business on their own account 
have to meet the difficulty of raising their fees to offset 
the changed value of the dollar, a task especially difficult 
in fields of engineering where work is inactive and the 
competition for it is keen; yet without such increase 
they cannot adequately raise the pay of their own 
employees. 

This illustrates anew the urgent need for emphasiz- 
ing the change in value of the dollar, rather than the 


prices above reviewed as 
“the high cost of living” 
has tended to confuse the 
minds of many people. 
Some employers have 
argued that the high cost 
of living was not their 
affair. They have de- 
clared the real trouble to 
be “the cost of high liv- 
ing.” On the other hand, 
engineers or other profes- 
sional workers, and many 
classes of salaried men 
have hesitated to press 
claims for increased pay 
on the ground that 
changes in the cost of 
living make it difficult to 
live on their incomes. 
Such men rightly feel that 
their living expenses are 
their own private affair. 

When, however, it is 
clearly understood that 
what has taken place is a 
change in the value of the 
dollar, the claim for an 
increase in the rate of pay 
measured in dollars rests 
on entirely different 
ground. The proper and 
dignified position for the 
engineer is to assume that 
his work should receive at 
least the same compensa- 
tion in absolute value that 
it received five years ago 
and that therefore the 
compensation measured in 
dollars should be __in- 
creased by whatever 
amount is necessary to 
offset the decreased value 
of the dollar. 

There can be no denial 
of the justice of this 
claim even though the dif- 
ficulty of satisfying it to 


the full extent in many departments of engineering work in 
The compensation of many engineers is 
laws and 
Great inertia must often be overcome to 
In many cases the compensation of 
the engineer, like that of many other public servants, _ tion 
revenue 
the difficulties in increasing tax rates to correspond 
to the great decrease in the value of the dollar are 


is recognized. 
dependent upon 
precedent. 
effect a change. 


is dependent upon 


known to everyone. 








Railroads Oppose Compulsory Metric 
Legislation 


In view of the efforts now being made at Wash- 
ington to persuade Congress to enact a law providing 
for the “compulsory introduction of the Metric Sys- 
tem” the following reasons suggest themselves as 


burden on the railroads and incidentally on the 
people at large, for the reason that in the last resort 
the people must pay for all of these excessive and 
unnecessary expenditures: 

1. The railroads of the country have spent several 


Valuation Orders of the Interstate Commerce Com- 
mission. These plans, as well as other plans, both 
of right-of-way, structures, standards, etc. will 
become, in effect, obsolete and their replacement 


This would entail a very large expenditure. 

2. The enactment of this law would cause ail 
freight tariffs to be revised and readjusted from 
their present pound and ton basis. This would not 
only involve a very large expense but great con- 





| fusion and the loss in connection therewith would | 


be intestimable. 

3. All passenger tariffs would also have to be 
revised and changed from their mileage basis of 
calculation. 

4. latform, wagon and track scales would be 
of no value as they now exist until they were 
remodelled and changed to meet the requirements of 
the new measure. This would result in throwing 
away and scrapping a large amount of valuable 
railroad property. 

5. In addition to the above would be the expense 
incident to educating railroad employees to adapt 
themselves to the new system and the resultant 
confusion in connection therewith 

6. It seems to me we ought to let well enough 


alone. The present system is taking care of all our 


requirements and there is no sound reason for any | 


change. I sincerely hope that no such drastic prop 
osition will get any serious consideration from 
Congress. 


(Signed) B. A. WORTHINGTON, 
President, The Cincinnati, Indianapolis and Western 
Railroad Co., Indianapolis, Ind. 


To the Editor: 
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need of the loyal 
of their salaried professional 
where salaries have been increased to correspond full) 
to their decreased purchasing power. 

The injustice in thus reducing the rate of compensa- 
service paid to the very 
men on whose brains and fidelity the country is more 
other class is truly a 


for loval and efficient 


level is not considered 


change in living costs. The 
former is at once recog- 
nized to bear directly on 
fair prices for goods sold 
and for the fees charged 
by professional men as 
well as on wages and 


salaries. 
On the other hand, 
there are cases where 


there is no real obstacle 
to a prompt adjustment 
of the engineer’s compen- 
sation to the full amount 
indicated by the decreased 
buying power of the dol- 
lar. In carrying on con- 
struction work, the sal- 
aries paid to engineers 
are a small percentage of 
the total cost. The wage 
workers, both those or- 
ganized in trade unions 
and even the unskilled 
and ignorant laborers o1 
the work, have received 
increases in compensatron 
in many cases fully equal 
to the change in the value 
of the dollar and in some 
cases far exceeding it. 
If the engineers on such 
work are pafd the same 
percentage of the total 
cost that they were in 
1914, their increased pay 
will fully offset the 
changed value of the dol- 
lar. The same thing is true 
of engineers employed in 
manufacturing industries, 
and here the compensa- 
tion of engineers has been 
largely increased. 

At this time especially, 
employers who represent 
invested capital and those 
responsible for work in 
the public service, stand 


support and co-operation 
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temporary by such of our Government 2s the 
Department of Labor and the Federal RKesc: 2 Board 


or by such economists as Irving Fisher and J. S. Holden. 
Substantial relief from the high cost of living therefore 
cannot reasonably be expected through a decrease in 
prices; it must be met by increases ;.. salaries. 


THE INTRINSIC VALUE OF ENGINEERING SERVICE 


It will be generally agreed that the salary of an 
engineer ought to be at least sufficient to enable him 
to live in the manner which his position and responsi- 
bility call for, and in addition to repay within a reason- 
able time the investment in time and money he has 
made in gaining the education and experience which is 
necessary for his work. 

There is a wide general acceptance of the principle 
that the worker in any occupation should receive at 
least a reasonable living wage. By a “living wage” is 
meant the amount which will maintain in decency and 
comfort both the incumbent of the position and his 
dependents. 

There are certain positions which are ordinarily 
occupied by young men and women who are starting 
on their life work and who have not yet assumed family 
responsibilities. In so far as the incumbents of these 
positions fill them temporarily as a means of advance- 
ment to positions of greater compensation—in effect 
serving as apprentices—the living wage need not be 
based on a “family” standard. 

When, however, any position is likely to be occupied 
more than temporarily by individuals of an age at 
which they should naturally assume family responsibil- 
ities, the minimum salary for the position should not 
be less than that necessary to maintain an average 
family in respectability. 


Wuy ENGINEERING WorkK HAs BEEN 
INADEQUATELY PAID 


Unfortunately there has been, for fully a decade, a 
tendency to lower the pay of engineers. The law of 
supply and demand has operated to reduce the pay of 
engineers in many branches of the profession far below 
reasonable standards. 

This has not benefited the public. On the contrary 
by paying too low a rate for engineering service, the 
inevitable tendency has been to lower its quality. This 
has been especially marked in the case of engineers in 
Federal, state and municipal.service. Here the inertia 
which prevails in all public affairs has prevented the 
engineers from receiving more than a trifling part of 
the increase in pay, measured in dollars, that is required 
to offset the shrinkage in the dollar value. 

The obvious result has been to drive out of the 
public service the best and ablest men, who can obtain 
better positions elsewhere, and to leave only the men 
who by reason of age or inferior ability cannot make 
such a change. 


CHEAPENED ENGINEERING SERVICE MEANS WASTE 


AND DANGER 


It cannot be too strongly emphasized that the public 
loses through cheap engineering service many times 
the amount it may seem to save through lower salaries. 
The professional engineer in a responsible position in 
designing, constructing or executive direction of impor- 
tant work should have initiative, sound judgment, broad 
knowledge and executive ability. Lack of these quali- 
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ties often results in great loss of money, often by 
needlessly increasing the cost of work of which the 
public never knows. Safety of life and limb is also 
so frequently dependent on the skil! and fidelity of the 
engineer that danger is incurred when the quality of 
engineering service is sacrificed through a false idea 
of economy. The investigation of the Quebec bridge 
disaster of 1907 showed that the engineer primarily 
responsible for the safety of its design was being paid 
at so niggardly a rate as to be unable to provide a 
sufficient and competent staff to supervise the work 
properly. 


MOVEMENT TO BENEFIT PUBLIC 


The movement, therefore, to give engineers just 
compensation for their services is not merely a move- 
ment for the benefit of the engineering profession. It 
is even more a movement to benefit the public by 
securing for it a high quality of engineering service. 

This matter deserves emphasis here because where 
readjustment of salaries has taken place to compensate 
for the changed value of the dollar it has been common 
to confine the increase to the lower paid men and to do 
little or nothing for the men receiving salaries above 
$2,500 to $3,000. There is no longer an excuse for 
this, as the above review amply proves. The measure 
of seeming economy, also, is very small; because the 
engineers in the higher positions are few in number 
compared with the rank and file of professional workers. 

It is frankly recognized that there is another class 
of technical work of a routine order which calls for 
little in the wav of initiative, originality or judgment. 
Much of this routine technical work in the field, the 
office, the shop, or the laboratory can be and is being 
done by boys and young men with limited education 
and no more training than that afforded by a corre- 
spondence school or a few months’ study in a trade 
school. Most of this work does require, however, a 
degree of reliability and fidelity which deserv’s fair 
compensation. The best guide to fair rates of pay for 
this class of technical workers is found by comparison 
with the standard rates of wages paid to skilled workers 
in the trades. These workmen are now generally receiv- 
ing rates of pay much higher than the routine technical 
worker and in many cases higher than even the engineer 
who carries large responsibility for design or adminis 
tration. 


GOVERNMENT TECHNICAL EMPLOYEES Do Not GET 
A LIVING WAGE 

The Federal Government is now paying thousands of 
its highly trained clerical and technical force less than 
a living wage. Except for the temporary bonus of 
$240 a vear for positions paying salaries of $2,500 or 
less, no attention has been paid to the constantly dimin- 
ishing purchasing power of the salaries paid to this 
class of employees. On the other hand, the Government 
has given full recognition to increased living costs in 
fixing the wages of organized labor. 

A “shipfitter” in a navy yard, for example, receives 
$1,750 a vear while he is learning how to do his work. 
After three months of apprenticeship he gets $2,000. 
If he is made a “straw in charge of twelve or 
more men, he gets $2,450, and if a “sub-foreman”’ in 
charge of thirty or more men, he gets $2,900. A black- 
smith fire) gets $2,400. A “hammer and 
machine (heavy ) $3.700. 
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There has been reluctance to raise salaries to corre- 
spond to the changed value of the dollar because of the 
idea that prices were to drop back with the conclusion 
of the war. So far from this being the case, the 
records show that following the lull in business after 
the armistice, prices have risen above even the war- 
time scale and are now at the highest point ever 
reached. Business has largely readjusted itself to the 
changed conditions and the activity in some lines exceeds 
that registered during the war. 

The only two things which can restore prices to their 
former level are increased production or decreased con- 
sumption. World-wide disorganization of industry and 
of government, deficient capital and deficient transport 
facilities all tend to reduce production. The world of 
consumers, long held down to a war diet and war cloth- 
ing, now eagerly seeks to replenish its larder and 
wardrobe and to repair and renew its stock of buildings 
and machinery. 


THE OUTLOOK 


The outlook is that it wi!l take years to again organize 
the world’s equipment for production and distribution, 
including finance, transportation by land and sea, and 
merchandising, so that the demands of consumers may 
be met as before the war and prices be brought back 
to former level. 

It may well be argued further that the high scale 
of prices or low dollar value has continued now for 
fully three years. During that time the engineer who 
has had but little increase in salary has suffered a 
heavy monetary loss through causes entirely beyond 
his control. 

In many instances the amount paid for skilled labor 
is greater than the amount paid to the trained Govern- 
ment engineer. Over forty of the labor crafts were 
awarded a rate of wage of $2,000 and more by the 
Labor Adjustment Board. 

The skilled laborer is not required to know how to 
read or write, and he may receive full pay after an 
experience varying from two weeks to six months. The 
Government engineering employee, on the other hand, 
to get an equivalent amount of pay, must have had 
from two to eight years’ experience if he is not a 
technical graduate, and in many instances will not be 
admitted at all without a technical degree and then 
only with from two to four years’ practical experience. 

Many other comparisons might be made between the 
worker at a trade or the factory employee and the 
routine worker in engineering, showing how low is the 
pay of the latter compared with the former; but no 
further proof is necessary to show that the technical 
worker is not receiving what his services are worth. 


THE INEVITABLE RESULT 


The inevitable result of such underpaid service is 
a deterioration in its quality. The men in these lower 
grades have as a rule not the same incentive of profes- 
sional pride that often keeps the men carrying larger 
responsibilities faithfully at work, even when their pay 
is inadequate. 

Even though a temporary oversupply of men trained 
in engineering work may make it possible to keep 
salaries for these brain workers below the wages of 
laborers, the inevitable result will be a dissatisfied 
working force, which carries out the daily routine 
without energy or good will, and the public’s work will 
not be done with efficiency or economy. 
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“Spiral” Gears Again 
By Josepn C. O’BRIEN 
Chairman of the Worm Gear Com. A. G. M. A. 

Referring to an article which appeared on page 278 
of the American Machinist entitled “What’s in a 
Name?” by E. M. Long, the writer, as Chairman of 
the Standardization Committee of the American Gear 
Manufacturers’ Association, on Worms, Worm Gears 
and Spiral Gears, takes the liberty of replying to that 
portion which refers to worms and spiral gears. 

There is no use in being too fussy about such matters 
as we must draw a line somewhere. If we try to make 
the name describe the gear technically, its manner of 
use and manner of operation, we would have to have 
a composite name which would be too cumbersome for 
ordinary everyday shop use. 

It so happens in this case that we have a wear which 
may be technically described as a helical gear, that 
may be used in the commonly accepted sense, either 
as a helical gear, a worm or a spiral gear. To those 
who are extremely technical, these terms may be con 
sidered as a nick-name or trade name which designates 
only the gear’s manner of use. I agree with Mr. Long 
that what is commonly called a single thread worm, is 
technically speaking, a true helical gear; however, either 
a worm, spiral or helical gear may have any number 
of threads or teeth whatever and should take its name 
from the manner in which it is used. 

For example, suppose we take a_ six-thread true 
helical gear. If we mesh this gear with any other 
helical gear having teeth of the same angularity and 
opposite hand, the shafts will be parallel and in the 
same plane, such gears are known as “helical spur: 
or helical gears.” 

If we now take this same gear and mesh it with 
a helical gear having teeth of the same hand, the 
shafts will still lie in parallel planes, but will be askev 
to each other. The shafts may have any angle with 
respect to each other between zero and 180 deg. Such 
gears are known as “spiral gears.” 

If we now mesh this same helical gear with a wheel, 
in which the teeth have been conjugated by a facsimile 
of the helical gear itself, either by the hobbing method, 
tiv-tool method or similar method, and the outside face 
of the wheel is concave so as to embrace the peripher: 
of its mate, we have what are known as worm gears. 
The member having the straight face is known as the 
worm and the member which has the concave face is 
known as the worm gear. 

When both members of the drive have a concave face 
the vare known as Hindley worm gears. The terrn 
“Hindley spirals” is led where the angle of the teeto 
is such that either gear will drive freely in either 
direction. 

In ordinary practice helical gears are seldom made 
with less than 8 to 10 teeth, and seldom have greater 
than a 45-deg. helix angle. Worms seldom have more 
than 6 to 8 threads and seldom have less than a 45-desr. 
helix angle, and spiral gears are frequently used with 
as low as triple, doub'e and even single threads, and 
the angle of helix varies from zero to 90 deg. 

If the terms, helical, spiral and worm are limited 
and used in the sense explained, they will convey the 
idea of the manner of use, which is really the more 
important matter and to the writer’s mind, for practical 
purposes, there is no need of a more descriptive name 


in either case. 
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Have We Over-Specialized? 
HERE is a growing belief in the minds of some of 
the progressive thinkers along management lines 
that we may have overdone the specialization of workers 
in the shop; that the subdivision of work into operations 
and sub-operations may have been carried too far for 
real efficiency. 

Some who have studied the question carefully are 
convinced that, while it may be possible to train work- 
ers to perform one operation in a very short time, the 
result is not always satisfactory as it fails to enlist their 
interest in the work. And lack of interest is not con- 
ducive to maximum production or to the spirit of 
co-operation, on which both production and shop har- 
mony so largely depend. 

We are apt to complain that workers in the shop no 
longer take the same interest as of old but we forget 
that cur efforts toward efficiency have been largely 
responsible for their attitude. The man who only knows 
that the piece he works on is “PX2” and has no idea 
where it goes or what it does, can hardly be expected 
to show much enthusiasm in his work. True, he might 
find out by inquiry, but even this is sometimes rebuked 
by petty executives alone. This attitude discourages 
workers with limited initiative and affects production 
more than we realize. 

Is it not better to encourage interest by seeing that 
workers know what they are working on, what it does 
and why it must be made accurately? This can be done 
in different ways, depending on the machines and the 
way in which the shop is run. 

The method, however, is not important. The main 
thing is to realize that the more we specialize a man into 
an attachment to a machine, the less we can expect 
interest and co-operation. And it is time we were realiz- 
ing the effect of these on production. 


The Compensation for Engineers 


HE report of a committee of the Engineering Coun- 

cil regarding the compensation of engineers, should 
be carefully considered by plant managers and by all 
citizens who want the best engineering service in all 
community activities. This report points out clearly 
that the only basis for consideration is the purchasing 
power of the dollar, and that this has been growing less 
ever since 1914. 

There can be no question as to the necessity for in- 
creased production in all lines, and who can play a 
larger part in securing this than the engineer? But 
there has been all too little incentive in the way of 
increased salary to enocurage the average engineer to 
exert his best efforts in this line. 

Then, too, both the engineer and the intelligent work- 
man know too well that there are many cases where the 
cost of production bears no direct relation to the selling 
price. A slight increase in labor and materials is multi- 
plied several times before the retailer passes it on to the 
consumer. 


Manual labor, both skilled and unskilled, has de- 
manded and received advances which probably will aver- 
age to at least cover the decreased purchasing power of 
the dollar. 

Does management realize that by failing to advance 
salaiies of highly trained men, those who have spent 
years at college and in securing their experience and 
training, it is giving notice that organization and de- 
mands are the only way to secure the proper compen- 
sation for engineers? 

Engineering unions are already under way. Whether 
they flourish or pass away, depends on the way in 
which management meets the situation. As long as 
management continues to pay an engineer as little as it 
can, and to pay unskilled men high wages because it 
must, it is encouraging the formation of wage organi- 
zations and destroying the close bond of sympathy 
and co-operation which is so necessary, especially with 
the engineering staff. 

The relations between the management and the engi- 
neers should be of the closest. Men of this intelligence 
do not expect impossibilities and could be keenly inter- 
ested in any fair proposition to make their income pro- 
portional to the services they render—to give them a 
direct return on the results of their efforts. But what- 
ever be the method, it must be clear to all that engi- 
neers must be paid more fairly for the services they 
render. 

The attitude of the Congressional Committee investi- 
gating the remuneration of Government employees is an 
encouraging sign. That section of the report of this 
committee which refers to mechanical and automotive 
engineering positions, and which was published in the 
American Machinist for April 15, recommends rates of 
pay that are more commensurate with present living 
costs than are the salaries now received by some of our 
ablest engineers. States and municipalities should fol- 
low suit. 


Reducing Spoiled Work 


W: have been so accustomed to consider only the 
mechanical side of manufacturing problems that 
we too often fail to consider the other factors which 
enter into them. The last paragraph of the very in- 
structive letter by John Adendorff, factory manager 
of the Brown-Lipe-Chapin Co., which appears on page 
919 in this issue, is very illuminating and deserves care- 
ful consideration. Bad air and spoiled work are not usu- 
ally connected in the mind of the mechanical engineer or 
the factory manager—yet they are probably more 
closely related than many of us realize. 

In a similar way bad air, or a lack of sufficient good, 
fresh air, is doubtless responsible for many mistakes 
in both office and drawing room. It is a hopeful sign 
when managers of large shops are considering non- 
mechanical details. 

The human factor deserves more attention than the 
mechanical just at present. 


a 














April 22, 1920 








Get Increased Production—With Improved Machinery 


















: Sas = 
= E.L.DUNN and S-A.HAND 






ett ty 




















| SHOP EQUIPMENT 
*" NEWS ° 
A weekly review of 


modern designs 6nd 
e equipment o- 

















Armstrong-Blum Marvel No. 23 Punch- 
ing and Bending Machine 


The No. 23 punching and bending machine shown 
is made by the Armstrong-Blum Manufacturing Co., 
333 North Francisco Ave., Chicago, Ill. This machine 
has an eccentric and link arrangement at each end oper- 
ated by hand levers. The tool-carrying bars are 4 ft. 
long which gives 40 in. between links and permits a 
number of punches and dies to be placed in this space 
in order to punch several holes in a wide sheet at the 
same time. 

The machine can also be used with V-block benders, 
notching dies, or shears. 
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MARVEL NO. 23 PUNCHING AND BENDING MACHINE 


Specifications: Capacity, will punch @j-in. hole in j-in. steel 
with 2-in. throat, or j-in. through j-in. with 9-in. throat; will 
shear 4 x 2-in. bars: vertical travel of tool-bar, ¥, in. with one 
lever, or ~ in. with two levers; space between upper and lower 
bars, 34 in.: height, 50 in.: length, 48 in.; width, 17 in.; weight, 


475 Ib 


Descriptions of shop equipment in this section constitute 
editorial service for which there is no charge. To be 
eligible for presentation, the article must not have been 
on the market more than six months and must not have 
been advertised in this or any previous issue. 
the news character of these descriptions it will be impos- 

sible to submit them to the manufacturer for approval. hs 
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The legs are so mounted on the angle-iron base that 
they may be shifted in or out to change the depth of the 
throat on both ends of the machine. The bars, links 
and lever are of heat-treated steel. 
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Knauel Toolmakers’ Parallel Clamps 


The Knauel Tool Works, Rock Island, Ill., has brought 
out the toolmaker’s parallel clamps shown in the illus 
tration. 


The clamps are made in two sizes, the No. 1 with 


[ ~ 


; 








KNAUEL TOOLMAKERS’ PARALLEL CLAMPS 


1/-in. opening, and ‘No, 2 with 2}-in. opening. A fea- 
ture of these clamps is that the screws project on one 
side only, permitting their use in close quarters or 
standing in an upright position while holding the work. 
They are rapidly adjusted and may be tightened by the 
fingers or by using a pin on the rear nut. 


Victor Collapsible Pipe Tap 

The collapsible tap illustrated herewith is a late 
addition to the line of tools manufactured by the Victor 
Tool Co., Inc., Waynesboro, Pa. 

It is used for tapping pipe threads in fittings and 
flanges but instead of being tapered or having tapered 
chasers it is provided with short straight chasers that 
automatically recede as they advance into the hole, the 
correct taper being given to the threaded hole by a cam 
which controls the chasers. As the maximum size of 
the taper hole is tapped first, it will be seen that the 
hole can not be tapped too large by running the tap 
too far in as would be the case with a taper tap. 

It is claimed that as the work is all done by the 
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Each set comprises five adjustable parallels varying 
from i to { in. minimum thickness and from * to 
1: in. maximum thickness. 


A Simple Quick Reversing Clutch 
By H. H. PARKER 


The sketch shows a cheaply constructed reversing 
clutch which is well adapted for a drive requiring 
quick action but where no large amount of power is 
required. The clutch as described was used to drive, 
through bevel gears and screw, a piston working in 
a leag cylinder which forced out a plastic materiai 
; . under considerable pressure through a small nozzle. 
ee Se ee ee ee As it was desired to be able to shut off the pressure 
instantly, this was accomplished by reversing the direc- 
tion of rotation. 

No sticking of the friction surfaces could be tolerated 
hence the use of plain disks. The apparatus worked 











































ends of the chasers, less power is required to tap a hole 
than if a taper tap was used. 
Taps of this type can be made in sizes from 2 to 











12 in. 
satisfactorily under these conditions and it would seem 
Herlth Adjustable Parallels ae 
d '¥ yf LOOS uleys 
The adjustable parallels illustrated herewith are made (Collar Thrusts 
by the O. B. Herlth Manufacturing Co., 32 Union eC 
Place, Hartford, Conn. pprox df f° 
The parallels are hardened, ground and lapped. It Fixed Bearing 
is claimed that their accuracy is within 0.0001 in. and oe = 
that they may be stacked in all combinations with Astin isi 
Shaft 







uniform results. 

They may be used independently or in combination “Operating Lever 
with precision blocks for such work as gaging slots, 
setting sine bars, buttons, snap gages, etc. 














A SIMPLE AND CHEAP REVERSING CLUTCH 





that such an arrangement could be adapted to other 
| uses, as an extemporized tapping machine, ete. 

Three wood split pulleys were used; the sides of the 
rims of one were carefully trued up, also one side of 
eaeh of the others. Then two disks of iron were screwed 
to the first pulley and one each to the other two, these 
disks being made of plate about “& in. thick. Leather 
disks were fastened to the iron disks by means of coun- 
tersunk copper rivets to act as frictional engaging sur- 
faces. Probably some regular clutch lining material 
would have been better than leather. 

The two-faced pulley was clamped fast to the clutch 
shaft while the others were provided with babbitted 
bushings and ran as loose pulleys. Each bushing was 
faced off on the outside end and a ball thrust bearing 

| set up against it. An iron yoke was then forged up, 
the distance between the forked ends being wide enough 
to accommodate the three pulleys and two thrust bear- 
| ings plus a narrow clearance space between the ad- 
jacent friction surfaces. The ends of the yoke were 
drilled out and babbitted to fit the shaft and the con- 
necting piece provided with a pivot for the operating 
| lever. 

Two babbitted dolly boxes and two more thrust 
bearings completed the essential parts of the device. 

As will be seen from the sketch, the forward and 

| reverse motion, obtained by a straight and a crossed 
belt from drive pulleys on the line shaft, was con- 
trolled entirely by manual pressure on the hand lever, 
the clutch never being engaged in either direction for 
any length of time. 

While the loose pulleys might have been made of 
cast iron, wood was best for the reversing center pulley 

4 as there would be less inertia; though for a more 
HERLTH ADJUSTABLE PARALLELS elaborate set-up aluminum alloy could be used 
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Metric Chaos in Daily Life 
(From The Iron Age) 


A STAGGERING PROGRAM OF OVERTURNING FOR INDUS- 
TRY AND THE INDIVIDUAL.—Not since the free silver 
craze of 1896 with its 16 to 1 formula, which was to 
become operative “without the consent of any other 
nation,” has a national policy been urged upon the 
country with a tithe of the possibilities of chaos in 
business that are involved in the compulsory adoption 
of the metric system. What it would mean in matters 
affecting the everyday life of the average member of 
the community is suggested in the following, which is 
contributed to the current discussion by a well-known 
testing engineer: 


WHAT THE METRIC SYSTEM WOULD MEAN IN SOME 


ORDINARY AFFAIRS 
In domestic life: 

Grocers’ scales all require new poise weights, all 
notched balance beams scrapped and new ones provided, 
with new sliding weights. 

Peck and bushel measures discarded. 

Liter larger than a quart, new containers required. 

Hectoliter, equal to 2.8 bushels, not a practical unit. 

Prices on all commodities to be readjusted to new 
units. 

In culinary matters: 

All recipes to be readjusted to kilograms and liters; 
cook books to be rewritten; general confusion in kitchen 
operations. 

New milk bottles. 

In other household affairs: 

Gas meters to be replaced by new system of units 
of volume, or readings of meters taken in one system 
and converted into the other, to avoid scrapping meters 
in use. 

Water meters in same category as gas meters. 

Tape measures and yvardsticks to be discarded. 

In shopping: 

Counter measuring machines to be 
yards to meters. 

Dry goods to be folded at cotton and woolen mills in 
meter folds instead of vard folds, requiring change of 
machinery. 

Photographic plates in common sizes to be known by 
awkward combinations of figures. An 8 x 10 plate 
becomes 203 x 254 millimeters. 

Quires and reams to be displaced by decimal mul- 
tiples, requiring changes at manufacturing plants. 

All containers and cartons to be modified in sizes 
and shapes to be adapted to new unit sizes. 

Shirts, collars and cuffs to be known by strange 
names of sizes. A 16-inch collar becomes a 406-milli- 
meter collar. A 187-millimeter hat is worn instead of 
7% inches. 

In building materials and construction: 

Abandon board measure and substitute square dec- 

imeters, centares or ares. 


reconstructed, 


Doors familiar to all builders as 2 feet 6 inches by 6 
feet 8 inches become 762 by 2,032 millimeters. 

An ordinary brick is 51 x 101 x 203 millimeters. 
Sizes of sash also are converted into strange units. 
Weights of tin, terne, copper, zinc, lead sheets and plates 
placed before builders in unknown units, in awkward 
combinations. 

Molds and pallets in brickyards to be changed to new 
units or inconvenient numbers used to represent sizes. 

Earth excavation on basis of cubic meters, represent- 
ing about 1.3 cubic vards. Designation of shovels and 
dippers in excavating machinery to be in fractions of 
cubic meters instead of definite yards. 

All architects’ drawings to be in new units, involv- 
ing a most perplexing conversion of current building 
material units or made up on a system that will involve 
changes in all woodworking machinery to meet metric 
units. 

In railroad affairs: 

Change in position and renumbering of, say, 100,000 
mileposts, an incidental and minor affair relative to 
other changes. 

Standard gage of track becomes known as 1,435 milli- 
meters. 

Changes in time-table mileages. 

Books of rules rewritten and speeds given in new 
units instead of miles per hour. Slow boards all 
repainted with new speeds thereon. 

Speed recorders scrapped or remodeled. 

Employees instructed in new methods of estimating 
speeds. 

Dimensions of all wheels, axles, standard parts of car 
construction changed into new units. 


Railroad track and warehouse scales to be recon- 
structed into metric units. Capacity of cars to be in 
new units. 


In public land surveys: 

Lands in many states surveyed and staked out in 
townships, sections, quarter sections and eighth sections, 
in none of which divisions is there an easy conversion 
into metric units. 

In reconveyance of lands, present deeds giving metes 
and bounds in English units would require expensive 
and elaborate efforts to put dimensions and areas in 
metric units, which if correctly made would still be 
unintelligible to most people. 


As great as the confusion in the few respects above 
mentioned and as expensive as the process would be in 
all the usual affairs of life, these few enumerated 
examples pale into insignificance beside the cost involved 
in making the conversion in the manufacturing indus- 
tries. The cost of war is but a fraction of that which 
would confront the general industries of the country. 
Virtual scrapping of all small too!s and fixtures would 
be faced by manufacturers were such an act of Congress 
passed, 

A colossal fortune in changes of lead screws and 
screw-cutting gears, in lathes alone is involved. 
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In all machinery the changes become of such a 
staggering nature their mere contemplation is most 
depressing. Days would be required simply to state 
the number of changes involved in the industries. 

The ravages of war have fixed and definite limits 
of territory. The ravages of the metric system changes 
would be universal in domestic affairs. 

Compulsory legislation in this matter would plunge 
the nation into economic disorder, wiping out values 
in billions of dollars. 

A dual system is confusing beyond description. Two 
systems do not admit of being in common use. A 
gradual change, piecemeal, is impracticable. A sudden 
sweeping change would throw the entire country into 
disorder. 

In the chemical laboratory the metric system is used. 
It is there because it has advantages in chemical work. 
It was adopted because of its advantages there. 

The metric system would be adopted by the industries 
if it possessed advantages for them. 

The rewriting of all textbooks, engineers’ tables, the 
changes in architects’ drawings, in mechanical draw- 
ings, the education of the personnel of machine shops 
and other industries in the use of a new system of 
units are matters of greater magnitude than any yet 
undertaken by this country. 


The Industrial Outlook 
From Mechanical World, ENGLAND 


peace of mind to the harassed manufacturer. It is 
a subject we wish we could keep away from, but it is 
impossible not to notice how manufacture is being 
artificially hampered at a time when all artificial bar- 
riers should ruthlessly be swept away, for there are 
other handicaps of a more less legitimate nature which 
call for all the the traders and 
manufacturers of the country to overcome. The unwise 
refusal of the molders as a body to accept the terms 
which their executive urged them to do must have one 
or two effects. It will either result in closing down more 
enginering works and so hit still further the funds 
of other unions, or the strike will peter out of itself 
by the simple process of some men going back to work 
We believe 


pe prevailing conditions are not such as to bring 


resource and skill of 


and others following in increasing numbers. 
this is what will happen, for when over seven thousand 
men are willing to go back to work, it will take very 
strong views on the principle of abiding by the majority 
decision to keep them out. A point which strikes us 
about the matter is that we are told there are fifty 
thousand union molders, and nothing like all that num 
it would be interesting to know the 
Meanwhile, one large engineer- 
ing firm has announced its to close down the 
whole of its works until the dispute is settled. On the 
other hand, the conditions generally are none too bright 
in regard to supplies of raw materials, having regard to 
the effect of the increased railway rates and threats 
of further labor Orders from overseas are 
coming over in increasing numbers, but manufacturers 


ber voted, and 
views of the remainder. 


decision 


trouble. 


of iron and steel do not seem disposed to quote any 
prices, and the prospect of any ‘further advances in 
the near future is causing considerable competition for 
the available supplies, which is tending to force prices 
up. The feature of the situation is that very little 
relief can be looked for from foreign supplies, for, 
contrary to anticipations, other possible countries are 
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too busy making up their own arrears due to the war to 
be able to spare much in the shape of raw or semi- 
finished materials for export. 


Heads Win 
FROM Power. 


HE other day on a street corner, I saw two little 
newsboys matching pennies. As I passed, one of 
them shouted, “Heads win!” 

That little ragged urchin did not realize that he was 
proclaiming a great truth. But he was. 

Time was when money was looked upon as being the 
chief factor in every branch of life. The capitalist was 
looked at with envy, and sometimes with fear. That 
day is fast passing away. People know differently now. 
It is headwork that wins today. 

In the great world war it was not the money, the 
men, the tremendous amount of ammunition, the sub- 
marines, which won. It was brains. If the enemy 
produced a deadly gas, then the brains of the opposing 
forces were set to work to produce a gas more deadly 
than the other. When the submarines began to take 
their daily toll of ships sunk and destroyed, the allied 
nations realized that they must think out a way to get 
rid of these reptiles of the sea. And they did it. The 
magnificent brain of Foch and his generals planned a 
campaign which wore down the German hosts and in 
the end accomplished their defeat. Brains did it, not 
guns. Heads won! 

In the industrial world it is not the man with the 
biggest muscles that gets to the top. It is not the man 
with massive arms and iron hands, who can lift a hun- 
dred-pound weight with ease, who gets the most money 
in the pay envelope at the end of the week. 

It is the man whose brain is active, who thinks and 
plans and studies the best way to do a job. It is the 
man of power. And power does not mean brute force. 
Power comes from constructive thinking, cumulative 
thought or, in the parlance of the street, “using your 
head.” 

Men are beginning to think for themselves. The day 
when they were driven or led to do things by soft words 
and unctuous phrases has gone by. Today men in all 
branches of industry are fast thinking out their prob- 
lems, without help from others. They are using their 
heads and they glory in it. Just in proportion as they 
learn to think for themselves will men grow in power 
to do and live and prosper. 

The next time you hear a man grumble over the 
amount he gets in his pay envelope, tell him the story 
of the newsboy who unwittingly emphasized the great 


truth, “HEADS WIN!” 


Reducing Spoiled Work 


By JOHN ADENDORFF, 


Manager, Brown-lLipe-Chapin Co., Syracuse, N. Y. 


During the month of January, 1920, there 
seven and one-half million mechanical operations per- 
formed on work in the Brown-Lipe-Chapin Company’s 
plant. The average spoiled, wasted and defective mate- 
rial, per major operations, was 2.2 per cent. This 2.2 
per cent does not refer to all of the minor operations 
included in the seven and one-half million figure, 
but does cover major operations as well as including 
defective and spoiled material. 
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A considerable amount of attention has been given 
to defective material, spoiled material, etc. in this 
plant. As to defective material, it is the policy of this 
company to have experts follow the sources of supply 
and inspect material, especially in the steel lines, before 
it is shipped from the mills. Very close inspection is 
also given at the forge plants. All raw material as it 
enters the company’s plant is inspected. As soon as a 
machine operation is completed in the plant, it is the 
policy of this company to inspect the work immediately. 

The individual operators have blueprints from which 
they take their dimensions. Each operator is held 
responsible for his own work. A set-up man in each 
group of machines, as well as the gang boss, is also held 
responsible for the work coming off the machines. 


A SYSTEM INSTITUTED, EMPLOYING 
MACHINE INSPECTORS 


When our spoilage was excessive we instituted a 
system of employing machine inspectors; that is, 
putting an individual inspector in charge of the work 
coming from a group of machines. This inspector 
would circle around the machines and inspect as many 
pieces as he had time for. We believe that through 
this method many improvements were made, and it has 
lately been possible for us to withdraw these machine 
inspectors in all cases, except that of inspecting finished 
teeth of gears. In this case we still employ a machine 
inspector for each group of machines. We find that it 
is good practice to inspect work continuously as it is 
completed. The “moveman” circulates around the 
different groups of machines and picks up whatever 
piece or pieces there may be around each machine and 
carries same to the inspection bench for inspection. 

To improve the status of inspectors, regular classes 
were held by a competent instructor. Inspectors 
received instruction as to proper knowledge of reading 
blue prints, skilled handling of micrometers, vernier 
calipers and other tools used by them. Also a knowledge 
of the product, more especially the reason why close 
limits were held in certain dimensions and limits not 
so close in other dimensions. In these classes the 
inspectors were impressed with the importance of their 
duties and were instructed to report all faulty dimen- 
sions, no matter who the operator was that produced 
such work. As the inspectors became more competent 
their wages have been increased accordingly. 


IN SOME DEPARTMENTS OPERATORS ARE Not PAID 
For SPOILED WORK 


In some departments we do not pay operators for 
work spoiled, even though we have repair men who can 
repair such work. We are working toward the object 
of establishing this principle throughout the factory. 
Written inspection reports are obtained daily and 
closely watched by certain executives of the company. 
As soon as the spoilage exceeds a given figure, steps 
are taken to immediately remedy the condition. 

It has been our experience that the condition of the 
operator’s machine, as well as the tooling, has a great 
deal to do with wastage and spoilage. 

We also believe that the conditions surrounding the 
operator, especially atmospheric conditions, have a great 
deal to do with spoilage and wastage. We are now 
working toward the end where we can get a complete 
circulation of fresh air into each department every 
fifteen minutes, or at least every half hour. 
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A Step Toward Accident Prevention in 
Massachusetts 


On March 9, 10 and 11, the first annual Massachusetts 
Accident Prevention Congress was held at Worcester, 
Mass., under the joint auspices of the Worcester, 
Springfield and Boston locals of the National Safety 
Council and of the Associated Industries of Massa- 
chusetts. The convention was adjudged a decided 
success in every way. The attendance was good, over 
250 registering at the Hotel Bancroft, which served as 
headquarters. The various phases of industrial acci- 
dents and their prevention were well covered by 
competent speakers, so that the character of the proceed- 
ings was chiefly of an instructive nature. 

Probably the most important work of the congress 
was the action taken toward the establishment of a 
hospital and vocational school for the care and education 
of serious disability cases. Worcester was selected as 
the preferred site, and efforts are to be made to interest 
the state in the building of such an institution there. 

In the event that Massachusetts does not take action 
upon this matter, it is possible, and even probable, that 
insurance companies and industrial concerns will found 
and support the institution without the aid of the state. 

The first day of the convention was devoted to tonics 
of a rather general nature, the initial session opening 
with a luncheon. The first speaker was C. W. Price, 
who is the general manager of the National Safety 
Council, Chicago. In his opening statements, Mr. Price 
said that, while the Government reports show that 
47,949 of our soldiers were killed in Europe during 
the 19 months that we were engaged there, 126,000 
people were killed in this country during the same 
period of time and 35,000 of these were killed in 
industry itself. Among the statements of Mr. Price 
that were worthy of especial note are the four facts 
which follow: 

First: That it has demonstrated in actual 
practice that three-fourths of all deaths 
and serious injuries in industry can be 
eliminated if the manufacturer so desires, 

That the safety movement offers the first 
common ground where employer § and 
employee can meet for mutual benefit. 

That the reduction of and fatal 
accidents which has been accomplished so 
far has been due only one-half as much 
to the introduction of mechanical devices 
as to the reaching of the foremen with the 
safety idea and to the subsequent passing 
of it to the men. 

That the safety work can be looked upon as 
profitable business, because big dividends 
are paid upon the investment. 


been 


Second: 


serious 


Third: 


Fourth: 


The rest of the session was taken up by addresses 
given by J. F. Ginsley, vice president and general 
manager of the Crompton and Knowles Loom Works, 
Worcester; by D. S. Beyer, vice president of the Liberty 
Mutual Insurance Co., and by W. Hall of the Wickwire- 
Spencer Steel Corporation. In the evening, entertain- 
ment was provided by moving pictures dealing with 
safety-first principles and by a Court of Inquiry on 
Accidents which was acted by the permanent Safety 
Committee of the American Steel and Wire Co., of 
Worcester. 
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The morning of the second day of the congress was 
devoted to a surgical session, the chief speakers being 
W. I. Clark, Service Director of the Norton Co., of 
Worcester. Mr. Clark’s subject was Fractures in 
Industry. D. M. Holman, manager of the United States 
Mutual Liability Insurance Co., at Quincy, Mass., talked 
on the Rehabilitation of the Handicapped Men. In the 
afternoon, a session was devoted to the influence of the 
house organ in promoting the safety-first movement 
followed by an inspection of several of Worcester’s chief 
machine plants. In the evening a session of especial 
interest to foremen was held, the importance of the 
foreman in preventing accidents being well brought out. 

The morning session of the third day was occupied 
by addresses by representatives of insurance companies 
on the means of safeguarding employees. The prin- 
cipal speakers were F. H. Wentworth, secretary of the 
National Fire Protective Association, Boston, and 
William Ferguson of the Travelers’ Insurance Co., 
Hartford, Conn. In the afternoon session R. M. Little, 
director of the Safety Institute of America, New York, 
gave figures upon the number of industrial accidents 
and upon their cost. Among the other speakers of 
especial importance were V. T. Noonan, of the Bethle- 
hem Shipbuilding Corporation, Quincy, Mass.: W. W. 
Kennard of the Massachusetts Industrial Accident 
Boards, Boston; J. P. Meade, of Boston, and A. L. 
Powell, of the Edison Lamp Works, Harrison, N. J. 

The resolution supporting the foundation of a re- 
habilitation hospital and training school was drawn up 
and adopted. 

The congress ended with a banquet, the chief speaker 
being Channing Cox, Lieutenant-Governor of Massa- 
chusetts, who commended the congress for the task it 
had undertaken. The session was closed with an 
address by H. L. Smith, general manager of the 
Bethlehem Shipbuilding Corporation, who reviewed the 
work done by the congress and urged co-operation in 
the great work that it had begun. 


The International, or Supernational, 
Organization 
By W. OSBORNE 


A number of men were unloading sand. They were 
over on the back track out of sight and were improving 
the opportunity by having a little talk among them- 
selves, 

“Did any of you fellows hear that chap who was talk- 
ing up on the corner last night? He was some talker, 
now, I tell you. If we all got what we earn we would 
not be shoveling sand here, and that’s a fact. He knew 
how to show them fellows up who make us pay rent, and 
interest and all that of thing. He said that us 
fellows are just a lot of jackasses that are working along 
more than half asleep, and he is trying te wake us up so 
that we will reach out and take what is coming to us. 
You bet I went up and chipped into his hat without 


sort 


being asked to.” 

The speaker leaned on his shovel while he waited for 
signs of how his words had been received. 

“Did he mean,” said an old man, “that the bank 
shouldn’t ought to give me any interest on the money I 
got in there in a savings’ account? When my old woman 
died and I sold the farm the man who bought it didn’t 
have all the money and I took a mortgage for what he 
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didn’t have. He pays me six per cent on that mort- 
gage. Did that fellow last night mean that the man 
who bought my farm shouldn’t pay me any interest?” 

“He ought te be able to get the money from the 
Government so he could pay you for the farm,” said the 
first speaker. 

“When work played out in our town and I came here 
I rented my house back there. According to that bird 
who was talking last night, who you have been telling 
about, I shouldr’t get any rent. Don’t I have to pay 
taxes, and didn’t I have to save up my money and build 
the house and isn’t it getting run down all the time 
with them people living in it and not taking any kind of 
of it?” Evidently this speaker was a capitalist 
The Gov- 


care 


“You hadn’t ought to had to build a house. 





ernment had ought to build it,” said the first speaker, 
“and then you shouldn’t need to be worrying about 
rent.” 

“Where is the Government a going to get all of this 
owney, I'd like to know? Maybe some of you fellows 
never pay any taxes; or anyhow maybe you think you 
don’t because you don’t own any property, but let me 
tell you somebody has to work for every cent that the 
Government either uses or wastes. You don’t need to 
talk to me. The only thing you get for nothing is to get 
it in the neck. Lookey here, now, ain’t we getting more 
money than we ever did, and ain’t we able to buy less 
ror it than we ever did, and ain’t the Government spend- 
ing a lot of money for things that it never did before, 
and ain’t everybody blaming everybody else for being 
to blame for the high cost of living, and—” 

The speaker was getting warmed up to his subject 
and there is no telling where he would have ended had 
not a fellow, who up to this time had not spoken, broke 
into the discussion. 


A MYSTERIOUS SPEAKER 


“See here now,” he urged in a mysterious manner, 
as he held up his hand for attention, and looked around 
so as to be sure that he would not be overheard by any 
He motioned for them all to gather closely 
around. Evidently he had something of importance to 
disclose. Lowering his voice until it was not much above 
a whisper he continued. “You knew that last young fel- 
low that the company took on? I mean that good-natured 
one that is always trying to jolly a fellow. Well, he was 
trying it with me the other day and I just let him keep 
at it to see what he would say, and he let something drop 


outsider. 
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Do you 
Well, 


that I don’t think that he meant to let drop. 
know why them kind of fellows have it on us? 
sir, | can tell you. They all belong to some kind of an 
organization that has a lot of laws. Every one of them 
has to obey these laws and so they all work together for 
each other. Of course there was a lot of it that I didn’t 
get, but it is, so he says, the strongest organization in 
the world. 

“He says that it is a bigger thing than the Masons, 
or the Knights of Columbus, or Lenine and Trotsky or 
any of them things, and that these laws of their’s are 
worked on you whether you like it or not, Why, he says 
that they have knocked out business men, and big cor- 
porations, and even governments that would not join 
with them. He said that these laws can’t be changed by 
anyone, but that if you buck against them they just up 
and get you in one way or another. Some funny things 
he said. He said that there was a lot of different de- 
grees that you could take, and that nobody got to where 
they had all of them, but that if you wanted to know the 
laws of any of them the ones who had taken them would 
tell you what they were, or what you had better do. 


EVERY EDUCATED MAN A MEMBER 


“He said that every educated man was a member of 
this organization and had some of the degrees. The 
way he talks it seems most of the trouble in the world 
comes from two things. One is that a lot of fellows like 
us are trying to do things without knowing anything 
about this organization and its laws, and are balling 
things up; and the other is that a lot of fellows, who are 
in, are trying to do a lot of things that are under laws 
where they have never taken their degrees. Just like 
this, you know, where men try to make laws in Congress 
that can’t be made. 

“I told him right there that Congress could make any 
kind of a law that it wanted to (that is, if the Presi- 
dent would sign it, it would be a law), and he laughed 
and said, ‘I guess you never heard of the congressman 
who moved to repeal the law of gravity, did you?’ 

“T can’t understand about this organization and its 
laws and how it is that I never heard of it before, but 
I'll be darned if I don’t think that there is something in 
it; for else why would we fellows all be out here shovel- 
ing sand while them educated fellows are having the 
easy time of it in shops, and stores, and banks and such 
places.” 


WHAT THE FARMER SAID 


Said the old man who had once owned a farm: “I 
don’t know whether or not that fellow was stuffing you 
about that powerful organization and its wonderful 
laws, but I am almighty sure that if we do not mind 
the law that applies to getting sand out of a car by 
moving our shovels faster than we have been doing the 
boss will come around pretty soon and we will have to 
see how we can work the law of hunting for other jobs.” 

“It’s fellows like you that are scared of the boss that 
helps him put it all over us. You ought to have heard 
tnat fellow last night,” said the fellow who had started 
the talk. “He could tell you some things.” 

“Maybe he could, maybe he could,” muttered the old 
man, “but out on the farm I never got no potatoes 
planted by setting in the shade, a whittlin’ and a cussin' 
of the neighbors who had better crops than I had.” With 
that he began throwing out the sand as though he was 
working for himself back on the farm. 
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Why One City Failed to Pass a Local- 
ized Daylight-Saving Law 
By FRANK H. WILLIAMS 


In Fort Wayne, Ind., the proposition of passing a 
local daylight-saving law was thrashed out extensively 
—a voting campaign on the proposition being conducted 
by one of the newspapers, and all sorts of organizations 
meeting and registering their opinion regarding the 
proposition. As the result of this thrashing-out process 
the city council voted not to pass a daylight-saving bill 
for Fort Wayne. When the bill was originally intro- 
duced all the councilmen were in favor of it. The 
reason for the change in attitude was due to the 
widespread opposition to the bill among all classes— 
employers and employees, manufacturers, office people 
and store owners and workers. 

Believing that the reasons for the failure of the bill 
to pass in Fort Wayne have been more clearly sum- 
marized than in most cities where the daylight-saving 
law has not been put into force, a little information 
regarding the reasons will be given for the purpose 
of showing just how widespread and general the oppo- 
sition to daylight saving is in this locality. 

Employees generally, in letters to the newspapers and 
in their meetings, declared that their opposition to the 
bill was based on the fact that it is much easier in the 
summer time to get refreshing sleep in the early hours 
of the morning than it is in the hot hours of the earlier 
part of the night. They further declared that daylight 
saving simply meant for them that they must get up 
earlier, lose this refreshing sleep and go to bed later 
at night than formerly because everyone knows that 
under the daylight-saving law it is really only 11 
o’clock at night when the clock says 12 o’clock and that, 
therefore, people as a rule go to bed at the same time 
as usual under daylight saving no matter what the 
clocks say. They further stated that this had the effect 
of making them lose an hour’s sleep. 

The opposition of the manufacturers to the bill was 
based on the fact that with a daylight-saving law, the 
time in Fort Wayne would be different from that of the 
railroads and the surrounding towns and that conse- 
quently, shipping schedules would be confused and there 
would be constant trouble and fussing over trying to 
make town time agree with railroad time and with the 
time of surrounding towns. They also said that as the 
mails would arrive in Fort Wayne at the usual time 
and that with Fort Wayne saving an hour of daylight 
it would make the delivery of the mails seem to be 
an hour late, thereby having the effect of cutting an 
hour’s time off the day’s work. 

The opposition of store and office employees was 
equally positive. The majority declared emphatically 
that an extra hour of daylight meant nothing to them 
and that they much preferred sleeping an hour later 
in the morning to arising an hour earlier and having 
an extra hour of sunlight in the afternoon. 

Farmers, of course, were very greatly opposed to it, 
as were drivers of milk wagons, bakery wagons, etc. 

The opponents of the bill also claimed that the only 
ones in favor of it were automobilists and golf players 
who wanted to stop work an hour earlier so they go 
riding or play golf. The very extensive opposition to 


the bill was a surprise to the councilmen—the opposition 
if the manufacturers being particularly surprising. 
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American Commercial Association American Can Company to Hold Some Do’s and Don’ts That Will 
Advocates Trade with Russia Large Auction Help in Foreign Trade 


Over one hundred prominent business men Large quantities of metal working machin An interesting feature of the meeting at 
manufacturers and exporters gathered together ery, electrical equipment, tanks, conveyors, other Lakewood, N. J.. of the members of the Associ 
at the Hotel Astor last Wednesday at the second machnery small tools. general factory equip ition of National Advertisers was the address 
meeting of the American Commercial Associa ment and general stores and materials will be of J. B. Benson, chairman of the Association's 
tian This association was organized sold at public auction by the American Can Co Export Committee In the course of his re 
February for the purpose of taking united ac which is eliminating its war equipment marks, Mr Benson gave the following list of 
tion in prevailing upon the government to open Thirty-one buildings from small frame to Do's" and Don'ts.”’ which will be appreciated 
ip trade relations with Soviet Russia. so that large steel structural will also be sold, dis by all who have served a foreign trade appren 
American business and American industry mantled and removed The 133-ft. twin-screw ticeship: 
might enjoy some of the great opportunities steamer Nassau is included in the auction. The Do's and Dont's 
which that country holds forth in the com it is 400 tons gross and has a capacity of 750 
mercial world passengers (1) Don't attempt foreign trade unless you 

The meeting was opened by a few introduc The sales will take place on April 7 28 expect to stick; analyze the market before 
tory remarks from the president. Emerson P 9 30 and May 1 as follows you start Build on known facts, not hunches. 
Jennings, president of the Lehigh Machine Co Geneva N Y April “7—Motors testing (2) Don't think of a foreign market as 2 
of Lehighton, Pa Mr. Jennings spoke briefly machine presses lathes grinding machines dumping ground. an outlet for left-overs and 
of the purposes of the association and of the heat-treating furnaces. tool steel and various seconds.”’ 
efforts made so far to further this end He other machinery and equipment (3) Don't go into foreign trade just to fill 
said that England, France and other European Kenilworth, N. J April 28-29—assembling in—a temporary expedient—if you start with a 
countries were trading with Russia and that machines, paper cutting machines, et customer, stand by him 
if the United States government persisted in Edgewater, N. J.. April 29. 30 and May 1— (4) It takes time to develop profitable for 
ignoring this new republic, the commerce of this 750 metal working machine tools, 100 power eign trade—unless the exporter is willing to 
wealthy country would be soon swallowed up presses, electrical equipment and motors, fur so build, he had best keep out of it. 
by foreign competitors He declared that the naces, ete The buildings and steamer will (5) Careful planning and consistent, intel 
recent supposed exchanges of war prisoners be sold May 1 at 1 p.m ligent effort have developed the big foreign 
between England ind = Russia were nothing An inspection can be made at all plants from trade of England, Germany and France—hap 
more than trade missions, thinly disguised.”’ April 19 up to the days of sales For further hazard tactics can develop nothing but disap 

Eugene Schoen, general manager of the In information apply to the American Can. Co pointments and ultimate failure. 
ternational Oxygen Co. of Newark, N. J was 1°00 Broadway, New York (6) The American manufacturer who has 
the next speaker Mr. Schoen was a member made a success of his domestic business owes 
of the committee from the association. which — it to a thorough knowledge of his market. the 
went to Washington on two different occasions tastes and peculiarities of the potential users 
to urge the State Department to take some action of his product. the use of mercharidising” meth 


in this matter He told of the difficulties en Machine Tool Exports in February ods that fit definite. known conditions, and a 
countered in ge ry an interview with anyone * broad vision He can make the same success 
who knew i r about this condition and Metal working machinery valued at $3.769 in foreign fields if he plans as carefully 
said that * committee found absolute ig 161 was exported during February, according (7) Put yourself in your customer's place 
norance in the State Department on Russian af- to figures just compiled by the Bureau of For First see the foreign buyer's side of it, then ed 
fairs He said that the committee was in eign and Domestic Commeres This compares Uucate him to see yours. Change his tastes by 
formed that the Kolchak government was the with exports valued at $6.400.717, for the education, not by force 
proper one to deal with, but since Kolchak had corresponding month of 1919 The exports cf (8) The first order is merely an opener— 
beer lead several weeks, it would be quite February 1920 were mace ip as follows: it takes repeat orders to build a_ profitable 
difficult to do business with him Russia Lathes, $587.348: other machine tools, $895 foreign business 
is potentially the ge ‘ open market in the’ 9475 sharpening and grinding machines, $261 (9) Be explicit in specifications prices 
world to day he : Coner the State a: a) other meta! working machines terms—don't leave anything to the imagination 
Department and all « r official bodies are ¢» 994 999 of the other fellow 
willing and inxious » resume trade relations The principal exports were to France. which (10) Don’t abuse your customer's confi 
with Russia The i “ r that stands in took $1.105.955 The United Kingdom was in dence. He expects you to send exectly what he 
the way the id sut =the United second place aking the metal working ma orders, not a substitute, and to send no move 
States will be compelled » recognize Russia in hinery to the extent of $48°.845 Exports or less than he orders He expects you to mill 
, short time for those wh« is mil ions of to Canada were $435.436: to Spain. $2°9.131: at the prices you quoted to pack and ship ex 
ouars need Russia's expor and Import rad to Japan, $156,785 to Belgium, $149,151 to actly as he instructs 
in order to pay their ebts Italy $147.673 to Cuba. $115.836 The ex (11) Follow your customer's § instructions 

Soviet Representative Speaks ports of metal working machinery for the explicitly He has learned by experience what 
eight months ending with February. aggregated is essential and necessary You may be think- 
3° 415.882 This shows a slight decrease ing in terms of a through shipment and ce 
over the corresponding periods 1918 and livery at the dock Your customer is think 
1919 when exports were $40.547.436 and $35 ing in terms of i through shipment 
004.408, respectively over land on mule back 

ma (13) 4 satisfied customer is your 
sset here at home it's no different in a 
ry 

lued at $38.410 The total imports for the (13) Don't stop when you've put your goods 


was probably the most important ] 
the Se8810 was delivered by Santeri 
secretary of the Russian Soviet Bu 

Mr. Nuorteva gay history of 
elivities of the sure i ee its appear 
: this country wes wo years ago While in February of 1919 imports of 
he said \ © establish trade chine tools were valued at only $355, imports 
with nited mor than nereased until in February 1920, they were ount 

| be ius 

interested i 
omik interest machine tools 


val | t S180.904 ist as you would do with a retailer in t 


eight months ending with February were 1.2°9 ipon the importer's shelves—help take them on 


country 
Don't over-sell the importer or indt 
On goods that don't fit the market 
Don't jump at the selection of the im 
se you appoint as resident a t 
that he means business. that he 
sh your goods and not throtth 
16) Just because i man spear 
ge o the eountr does not me 
s the type of man fit to represe 
ern as a salesma Your house 
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Ralph G. Macy Elected Vice-President 
of Engineering and Appraisal Co. 
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Diplomacy In a man is 


. pay for what 
, : d ; : ; . ! t the little 
Don’t Want Diplomatic Privilece > cep: - ¢ , obably it to your 


or ' 
tl S t I os = os - " Alloy nough vi 
ample ind 
Know that your 
fits conditions and is u 
n representative Work 
your customer's point 
(21) Tak eare in selecting 


translates your cataioges There 


bet weer i italog Is transposed 
one that l ] 
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») -™ is devised and put into operation; but not by ‘ri ; nts f New ’ ss 
English Trade Letter ie duvieed wad Dyk inte epeveiien: Dat net By Trade Currents from New York and 
‘From Our London Correspondent) section of the building. Erectors work on a Chicago 
" - bonus plan and if they do not earn a bonus 
March 26, 1920. are discharged; or rather the threat of dis New York Letter 
One of the most notable features in the com- charge has in the past been enough 
mercial world of late has been the relative One result of the molders’ strike which In common with most other lines of hn ess 
failure of appeals by new manufacturing and might possibly not have been expected is that the machine-tool industry has suffered sev: 
other companies to the money market It this firm has had to extend its lines of manu- 18 a result of the railroad strikes The team 
would appear that for the time being investors facture Before the war the firm was gradually sters’ strike, that was declared on the sixth ad 
are getting more cautious perhaps they are eliminating sizes and types, and during the war of the railroaders’ walk out, made an already 
wtually reading the prospectuses put before being under government control, was practi bad situation much worse It was next to 
them eally compelled to manufacture but two ma- impossible for New York machine-tool dealers 
The importance of increased production to chines in quantities This policy would have to get shipments from the outside mad rail 
the prosperity of Great Britain has been recog been continued and, in fact, it may be that deliveries were out of the question 
nized by the government, and committees will in the future machines of but one type and Various means were resorted to in orce to 
be established to make inquiries The com size will be produced Unfortunately, in the overcome the difficulties that have presented 
mittees are “to consider and advise as to the course of the molders’ strike the stock of cast themselves during the past week Much busi 
best means of securing the greatest possible ings was almost used up and obviously with ness has been transacted by telegraph, and long 
production consistent with the permanent well- resumption of work the foundries have an over distance ‘phone on account of the uncertainties 
being of industry and of the employers and em- whelming demand In order to get a sufficient of the mail service One concern has resorted 
ployees engaged therein.” quantity of castings to keep the whole working to the expedient of dispatching motor trucks 
A decimal coinage for Great Britain has force going, the firm therefore used existing to Cincinnati for a consignment of tools ind 
been definitely rejected in the majority report patterns, thus getting supplies from. several another firm has chartered special steamel! 
issued by the committee to get deliveries from the 
appointed in 1918 to con- factories that it represents 
sider the subject. It is = along Long Island Sound 
admitted that generally 64 The quiet of the past 
speaking the prevalent few weeks continues 
public attitude is indiffer- through the present writ 
ence The report suggests ing. The only list of note 
that many of the _ wit- that speared = = in local 
nesses expected the deci- dealers’ offices this week 
malization of weights and was that of Shuttleworth 
measures to follow that of Brothers of Amsterdam 
the coinage. but they re = who have inquir 
ject this and say “we find ies out for about twenty 
on the other hand. that tools. It is rumored that 
the existing system is re- the Erie is shortly to put 
garded as admirably suited out a good sized list. but 
to the needs of everyday the present labor difficul 
life.” ties besetting this corpor 
Iron and Steel ition is likely to delay 
In iron and steel market os Rye oo 
conditions no change can ' The Willys Knight in 
be reported. London once : : eal 
y . : terests were Inquirers du 
more has noted _ offers ing the week for a limited 
from Germany and _ Bel- . 
gium It is understood list of small tools for 
: their Poughkeepsie plant 
that American billets. too , the -& Chait 
may be offered, the prices ss Pe Tee 
o of Bridgeport had a 
being somewhat below | : } acai 
those eurrent in Great man OUs not a See 
Britain Seated, - nathan presses and drop hammers 
See ie ee Ree eee the Western mining interests 
effect’ of rendering buyers were represented in the 
cautious This has been cusrens ae haga by , 
pot particularity = short list from the Shat 
foreign inquirers ‘ The tuek-Arizona Copper Co 
enclose wt ble ' secianthaan i. of Bisbee Arizona which 
are aa 4 is asking quotations o 
Indiar gal mized sheet several drill presse d 
namely £18 a ton, had a lathes 
somewhat depressing effect Miss Luella Bates. who learned all about trucks, doing a man's work during the wa . 
recently: but for the most it the Four Wheel Drive Auto Co., Clintonville fis shows how t roughts ’ has Chicago Letter 
part there is little decline mastered this three-ton FWD truck She is holding the front wheels less than two New orders continue to 
in prices Turning to ma inches from the ground with foot brake only, which is effective on all four wheels The he booked by the track 
ehine tools in particular foot brake is located on a bracket ttached to the cross-member, directly t real the pace set some fe p 
is the result of wage ad the transmission five weeks ro oO ake 
vances almost due ar ibly less in volume tl 
ingements are being made that reeorded in Ja , 
to increase prices to correspond <ources In this way it has beer foreed into umd Feb iry but sufficient to rend excell 
lngineering firms of course depend very the production of tools of several types which business Steady production by ll ma { 
directly on the supply of raw material and the otherwise would have been completely dropped irers keeps the total of geods shipped slight 
reer firms have of late been acquiring tl Alfred Herbert, Ltd which has lon given » excess of orders placed and the aggregate 
terests in steel nd other firms Thus. D. Col special attention to the export of its machine wk = =oorder ol dealers files i hri 
ville & Sons, Ltd.. Motherwell, has been joined tools, has for a considerable period bee run slightly The pore t transportatio ti 
Harland & Wolff, Ltd the well-known ship ning a journ which, nominally monthly, comes esultant om the yutlaw tril 
builder ind = =internal-combustion-engine manu out as circumstance may dictate Its rival in ess serious here than in the East nd } 
wturer, ete while the Steel Co. of Scotland OV is trace namely the Associated British used sufficient derangement of fair ‘ 
Ltd has been acquired for about 1%, millior Machine Tool Makers Ltd s now ilso sly affect ith production or deliver 
pounds by a syndicate of Clyde shipbuilders and suing a monthly journal A review f production he ‘ how i 
others Then the recent purchase of Pearson re : + in ‘ il eliveric ire now > wo t 
& Knowles shares by Armstrong, Whitworth & Watt's Heathfield Hall they wer " ouple { month Zo 
cr Ltd was for the purpose of putting the Heathfield Hall. which was built for Watt me es e even better Vario cle 
engineering firm in control of important sup und to which he moved in 1790. may sibly e promi Xz eliveric i fo A Ord 
plies of raw materials The latest move of be purchased by the Birmingham municipality ipacity boris mill i t be h lat 
Armstrong Whitworth ir f t is to add civil It was of co e visited last September by : ms fal d heavy n i I " 
engineering and public works contracting or number of engineers on the occasion of the luled ) ot Multinl j 
a large seale to its other enterprises. a civil centenary of the death of Watt rt hall has ven ‘ ht t ‘ n t } 
engineering department, it is announced, having r many year been oe pied Dy George ired | ' t bui Pla m ri 
been formed under the ontrol of R. H Tangye, but the propert Major J. Gibson quire th 
Mackenzie Watt. a grand-nephew f the f t occupie i n d most ty i , , 
> ey a , , “a } te ‘ sider 
A Firm Whose Hourly Output Has Not hag "he Donat Bel - a shout 40 2 at are - 2 A Poy ‘ 
Decreased ak Gt tia eek tt Che: Mew aad TEE ve — - iv mia Sd ft ; ! 1 
The write recently visited a works ibout looms, will be or oan, provided they re kept lath ripe m three _ ¥ ; t 
fifty miles from London. which was devoted to it the ha i be had in ) two to t e4 . 
the manufacture of a single type of m Line —@—__—_— , oO n punch resse r to 
tool and wa perhaps a littl sur 1 to quipment in be ) ad xty 
learn that the hourly output was abo equiva The Lakewood Engineering Co., Cleveland ind = grinding nd laping nachine 
lent to that of pre-war « S Of « rse, the Ohi has t need that Clarence I. MeNair thirty da to two mont 
weekly output is not the same, the 47-hr. wee of the Northwest Paper Co was a rded the Quotations and delivery ‘ ‘ 
being worked instead of the -hr while now first prize of its contest for the best treatise of keyseatin machine h he wit 
no overtime working is permitted by the opera on industrial haulage, using the Lakewood Tier , is also the case with me m ‘ ‘ ' 
tives. The works employs about 100 workers Lift Trucks The prize wast $1,000 L second threading machines Or th latte it t 
nd essentially forms one large room so that prize of $500 and a third of $250 were also most recently auoted de! ‘ ! to Ne 
they are easily overlooked If a machining job swarded F. C. Peters and G. R. Reese, New vember and December 
seems to be taking + time markedly longer Jersey Zine Co won the econd prize nd T The largest single inquiry received re 
than was u il in the past the reason is in M. Prudder Whitin Machine Vorks, won the time is be made by the Chi I ton 
vestigated ind, where necessary new process third ‘ Quit lailr | I t nt 
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Europe Reduced Purchases Here 
in February 
Europe during February, 


Commerc s 
$10.500.000 


exports to 
the Department of 


American 
reported by 


valued at $384,.661,000. were only 

greater than in February of last year and were 
less by $83.525.000 than in January 120 
whereas the decline in the total of export busi 
ness of the country is compared with that 


month was $86,976,000 February imports from 
Europe registered a gain of ibout 50) per 
cent over the same month of last year, being 
reported at $106,.743,000 wainst $30,070,000 
but showed a drop from $11,030,000 in Jan 
lary The excess of exports in the trade with 
Europ during February was $277 918.000 


against $356,.156.000 in January and $344,038 


000 a year ago On this basis the showing is 
regarded as more favorable than for either ot 
the months with which omparisons are made 
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National Safety Engineering Section’s 
Spring Conference 


A number of the engineers who are foremost 
in accident prevention work md in engineer 
ing education are on the program of the first 
spring meeting of the Engineering Section 
National Safety Council, to be held in the En 
gineering Societies Building in New York City 
on April ‘7 The relation between safety and 
engineering ind the engineer's place in the 
modern industrial world will constitute § the 
motif of the entire program Cc. P. Tolman, 
Chairman, Manufacturing Committee, National 
Lead Co uxt Chuirman of the Engineering 
Section will presice 

The detailed program follows 

MORNING SESSION 
1” A. M 
The Relation of Safety to Engineering Effi- 


Manager, 
Pont de 


- A. DeBlois 
Safety Section, E. |. du 
Nemours & Co Wilmington, 


erency 
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ward tf $500 000 of miscellaneous equipment 
wine lathes bet the most prominent item 
! pomt of numbers Asice from this the 
1eaviest buying factor is the agricultural imple 
nent ndustry several manufacturer being in 
he market 

Dealers in parts and machine supplies report 
cood business As the deliveries of too eon 
tinue the onsumption of pplies should ich 
wd maintain a high figure The only threaten 
ng indication in this fleld is the extreme diffi 
ilty of securing raw materials, due to rail 
troubles 

—————— 
\ Telephone Development 

\ levelopment in telephony which has a 
ery vide scope for industrial uses in condi 
tions where there is considerable nois¢ is dus 
o the equirements of our airmen during the 
var Incidently it ha the inestimable ad 
intage of being immeasurably 

nore hygienic than the present 

elephone transmitter Conversa 
tion during the early stages of 

he var between p t ind ob 
wrver was mainly by hitting each 

ther on the back, or by means 

of written messages The speak 


then came 
ordinary 


ne tube followed, and 


the telephone on the 

wrinciple of shouting into the re 
eiver, such as We are all familiar 
with This problem of transmitt 
ng speech in an airplane in flight 
vas not an easy one. for not only 
iad engine noises to be overcome 
mut other difficulties of a purely 
elephonie nature imposed them 
selves The Post Office authorities 
took the matter up, and Cr tain 


old National Telephone 


Cohen, an 
with the Post 


Co officer now 

Office, >it upon an ingenious plan 
which has all the possibilities of 
wing extremely useful under other 


those prevailing 
In short, a com 
and receiver is 


onditions than 
n an airplane 
bined transmitter 
mployed, but the usual mouth 
piece 1s eliminated in favor of a 
transmitting device which fits 
swainst the larynx Usine 
levice and speaking in an 
wry tone in the midst of the 
leafening speech is trans 
mitted m the clearest possible 
manner, the effect being produced 
y the vibrations of the throat of 
person The om 
effectiveness of this instru 
under aireraft conditions 
t has been tested satisfactorily 
vith 400-hp. Liberty run 
ing «at full blast that 
t would be ; engine 
ind similar places 
sIways noise and where 
isually necct sary to shout 
top of one’s voice in 
heard It 
properties 


the speaking 
ilete 


nent 


engines 
suggests 
boon in 
ooms where 
there is 
t s 
it the 
rder to be 
creat sanitary 
standpoint of the publi« 
which, however, is another 
ter. —Mechanical World. 
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from th 
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mat 
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Director's Meeting of the 
Material Handlers’ As- 
sociation 


Del 
Discussion opened by—F. P 
Sinn, Assistant to the Vice Presi 
dent, New Jersey Zinc Company 
Satety Instruction in Engi 
neering Colleges The Univer 
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sity of Illinois Plan’’—Paper by 
Bruce W. Benedict, Manager of 
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~BACK TO SCHOOL 
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Shop Laboratories, University of 
Illinois 

How to Interest Student En 
gineers in Safety—Professor G. § 
Blessing Department of Engi 
neering Swarthmore College, 
Swarthmore, Pa 


AFTERNOON SESSION 
>P. M 
General Subject: Safety Stand 
ras, 
The Movement for Uniform 
Safety Standards and the En 


Section's Part—David 
h/ Vice President and Chief 
Lif, engineer, Liberty Mutual Insur 
I wnce Co. Boston, Mass 

Round-Table Discussion of 

Proposed Standards for Guar i 
ing of Belts, Gears ind other 
Power Transmission 

Statement of problem and open 
ing of discussion by Thomas 
Stanion, Manager of Safety and 
Sanitation Department, Aluminum 
Manufacturers, Inc.. Cleveland 


Ohio. 
DINNER 


Engineer's 


vineering 
S. Beyer 


EVENING 


Subject: The 
in the Modern Industrial 
David Van Schaack. 

Lew R. Palmer 

H. W. Forster 

It is expected that there will 
be a very heavy demand for 
places at the evening dinner which 
Hotel Com 


Place 
World 





will be served in the 

modore It is essential that the 
officers of the section be = in 
formed of the number of plates 
to be reserved All who plan to 
be present at this dinner = «re 
therefore requested to send their 
reservations to the headquarters 


of the National Safety Council at 
Chicago, before April 23 


—— 
R. E. Plimpton, Formerly 
of S. A. E., Joins 
Wales Agency 











lhe directors’ meeting of th: 
Material Handling Machinery Man 
ifacturers Association of New 
York was held in that city on 


Charlies F aang, president of the 
Engineering Co of Cleveland 
and Rumsey W. Scott. of the 


New York, was elected vice 


April + 
Lakewood 
‘lected president 
Ot Elevator Co of 
resident 

Three ompanies were aided to the 
nembership rolls and two men who have been 
wtive in the organization of the association 
vere elected to honorary membership A gen 
‘ral discussion of present-day labor problems 
igh and the demand for incre pro 
luction brought out some very good suggestions 
rom those present 

The subject of material handling was also 
sone into and several new and interesting points 
were brought out 


new 


wages ised 


—_———___ 
U. S. Machine Tools Get Business 
in Java 


American machine tools are rapidly gaining 


mm enviable reputation in this market One 
f the largest and most recessful machine 
hops in Soerabaya s completely equipped 
with modern American machine tools and is 
ecuring an abundance of orders for shopwork 
which, it appears, it is able to fill more satis 
factorily than any of its competitors It is 
announced that this concern has recently been 
awarded the contract for the iron and _ steel 
work of a new government railway terminal 
at Tandjong Priok, the port of Batavia This 
speaks well for the Soerabava shop. with its 
American equipment, in view of the competi 
tion of Batavia firms located so much nearer 


the work 


A feature of the month's returns is the fur 
ther expansion in the export trade to Germany 
much of which is understood to be financed 
through the marketing in this country of 
German municipal bonds The value of exports 
to Germany during February was $18,598,000 
wn advance from $14,675,000 in January lin 
ports. on the other hand. declined from $4 
385.000 in the first month of the year to 
$3 881.000 last month. The ban on trade with 
the enemy had not been lifted a year ago so 
that thers was no commerce with Germany in 
February. 1419 ; 

The Four Principal Countries 

The bulk of American export to Europe con 
tinues to be taken by the four principal coun 
tries of the Allied group Belgium France 
Italy and the United Kingdom the latter 
accounting for a greater share of the totai 
during February than any other nation or than 
ny grand territorial division excepting Europe 
The exports to this group dropped sharply as 
compared with February. 1919. and even mor 
sharply as compared with January. being val 
ued at only $°789.190.000 In the case of 
France and Italy. shipments were smaller than 
in February, 1919, as well as in January. while 
exports to Belgium wer ipproximately the same 
as a year ago Ex) tx to the United King 
dom were less than in January but almost 
$3.000. 000 greater than i Februar 919 
The declines from the January figures are at 
tributed to the break in exchange and the short 
er month Imports for the group were valued 
it $75,485,000. off somewhat from January 
but almost 300°) ner nt higher thin in Feb 


1919 


ruarv 





formerly 
and field 
Engi- 


Raymond E. Plimpton 
publication manager 


secretary of the Society of Automotive 
neers, has joined the Wales Advertising Co. of 
New York 
He will devote his time primarily to the 
handling of advertising campaigns of a techni 
eal and semi-technical nature 
He was for two years an engineering student 
with the General Electric Co. of Schenectady. 
N. Y.. following which he was for three years 
issistant engineer of the General Vehicle Co 
Long Island City 
After a year as assistant editor of Power, 
he was sappointed publication manager ind 
field secretary of the Society of Automotive 
Engineers which position he held for three 
years 
During the war Mr Plimpton was an auto 
motive engineer in the Motor Transport Corps 
it Washington ind after the armistice was 
signed he was in entire charge of the Engineer 
ing Division 
he remained with the Motor Transport Corps 
for some months as one of the ithors of the 
History of Motor Transport Engineering in 
the World War.” 
a 


Mohawk Valley Engineers’ Club Has 
Talks on Welding 


Mohawk Vall 


At the regular meeting of the e 
Engineers’ Club held recently, Jean P. Leinroth 
of the Bossert Corporation. «poke on electric 
ind acetylene welding Byron E. White Ps 
ident of the club and of the Utica Gas and 
Electric Co gave an interesting talk on heavy 


plate welding 
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Michael R. Conway, of Conway & Co., Cin- 
cinnati, Ohio. died April 1, at his home, 614 
Hawthorne Ave. Price Hill, Cincinnati, Ohio 

James H. Kelly. president of the Rochester 
Lantern Co ind «president of the Rochester 
Headlight Works. died recently at his home 
90 Oxford St.. Rochester, N. Y 

William Milnor Roberts. Sr.. at one time en 
gaged in the machine and foundry business at 
Cumberland. Md.. under the firm name of Gep 
hart & Roberts. died on April 5 at his home in 
Cumberland He was 81 years of age In 


recent years he was engaged in farming. 

Nathaniel W. Bishop, an 
Bridgeport manufacturing plants 
Bridgeport Hospital, Sunday, April 4th 
in his fifty-fifth year Mr. Bishop was at one 
time secretary and general manager of the 
American Ordnance Co Bridgeport, which is 
now the American and British Manufacturing 
Co At the time of his death, Mr. Bishop was 
a member of the Library Board, Board of Fi- 
nance of the City of Bridgeport, and also a 
director of the Connecticut National Bank, of 
Bridgepo-t. 


official in several 
died at the 
He was 


—_————_ 


Elmer Apperson 


president of the Apperson 
Kokomo, Ind.. died 
automobile race 


Elmer Apperson 
Bros. Automobile Co. of 
on Mar. 29. while watching an 
Mr. Apperson, with his brother. Edgard. built 
America's first mechanically successful automo 
bile in 1894 He was in his fifty-eighth year; 
he died as he had lived—interested in that to 
which he had given his life’s work He was 
one of the best-known figures in the industry 
and his loss will be sincerely mourned by many 

Elmer Apperson was born at the family’s 
homestead, three miles southeast of Kokomo, 
on Aug. 13, 1861 He was the second of three 
sons born to Elbert S. and Anna E. Apper- 
son, and was also a ereat-great grandson of 
Daniel Boone. Kentucky's most famous pioneer 

Young Apperson began his education in the 
Dyar district school in Taylor township He 
also attended the grade schools of Kokomo. and 
the normal school at Valparaiso From his 
early youth he had an aptitude for mechanics. 
His apprenticeship as a machinist was served 
in the old Star Machine works in Kokomo. and 
his first employment as a finished craftsman 
was in the railroad shops at Peru In L&S88 
he established a small machine shop in East 
Sycamore St Kokomo, and in 1889 with his 
brother, Edgar. founded the Riverside Machine 
Works, on the site now occupied by the south 
side plant of Apperson Bros. Automobile Co 

The Riverside Machine Works was the first 
automobile factory in America although it 
never assumed that name In this place Elmer 
and Edgar Apperson built America’s first au- 
tomobile This car is now on exhibition in 
the mechanical department in the Smithsonian 
Institute at Washington. D. C Mr. Apperson 
in association with Elwood Haynes organized 
the Haynes-Apperson Automobile Co., the first 
automobile company organized in America for 
the production of motor cars In 1901 the 
Appersons withdrew from the Haynes-Apper 
son Co. and organized the Apperson Bros. Au 
tomobile Co. of which Elmer Apperson has 
been the president since the organization. Suc 
cess has crowned the work of the Appersor 
Brothers, all of which was merited. through 
the energy. skill and business foresight of its 
first and only president 

In the death of Elmer Apperson the automo- 
bile industry loses a man who has been potent 
in its development since the beginning He 
was a prominent figure not only at the races 
but at all meetings where better work was 
talked over and improvements suggested By 
many he has been referred to as ‘“‘The Father of 


the American Automobile.” 

Mr. Apperson did not confine his invest 
ments to the automobile industry alone. but 
ilways manifested a deep interest in the city’s 






commercial growth He was a director’ in 
the Kokomo Trust Co. and a stockholder in 
the Curtiss-Indiana Co 

He was «a member of the order of Elks: a 
member of the South Shore Country Club of 
Chicago the Chicago Athletic Association of 
Chicago; the Burgesses Corps of Albany. New 
York, and the Kokomo Country Club 

For some years Mr. and Mrs. Apperson had 
maintained a home in Chicago and another in 
Kokomo. Most of their time. however. was 
spent in Chicago. where Mr. Apperson had a 
wide circle of business and club friends 

Mr. Apperson was united in marriage in 
191" with Catherine Elizabeth Clancy the 


daughter of Matthew Clancy of Chicago He 


is survived by the widow and two brothers 
Oscar W.. who resides on the Apperson home 
stead in Taylor township. and Edgar Apperson 
of Kokomo 
——_ —___ 
* 

Exports declared at the consulate at Lishon 
Portugal for the United States advanced from 
$3.477.172 in 1918 to $6,725,685 in 1919 


owing to iInereases in almost every Dine 
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The Davenport Machine and Foundry Co., 
Davenport, Iowa. has a new structural steel 
<hop under construction 

The Murchey Machine and Tool Co., Detroit 
Mich has a Cleveland office at 511 Schofield 
Bidg.. and a New York office at 99 


Warren 
charge of L. W. 
is in charge of 


St The Cleveland office is in 
Arnold and the New York office 
Charles M. Neth 


Electric Steel Co.. Latrobe. Pa 
its recent fire has been greatly 
Pittsburgh papers The fire 
was confined to the heat-treating department 
the damage being $8,000 It will not inter 
fere with the regular schedule of filling orders 
and no employees will be laid off. 


The Latrobe 
announces that 
exaggerated in 


soon be r 


A six-day-a-week schedule will e- 
New York 


sumed at the Pearl St. plant of the 
Air Brake Co. A new universal air valve for 
air-brake equipment has recently been invented 
and patented by C ©. Gray superintendent. 
Quantity production of this new valve is one 
of the main reasons for resumption of full-time 
schedule 


Domestic Exports of Metal-Working Machinery from the 
by Countries During F 


States 





Get Increased Production—With Improved Machinery 925 


The firm of Ellenwood & Doyl 29 Great 
Jones St.. New York City, which has just con 
pleted its first year as a distributor of tin plats 
black and galvanized sheets copper bris- 
zine, ets in order to provide additional capita 
for its rapidly expanding business. has decides 
to incorporate under the laws of New You 
State for $150. 000 

Joseph T. Ryerson & Son, Chicago. I?) is 
issuing copies of its new bulletin. No 1301 
descriptive of its new line of Ryerson-Conradso: 
high-power precision selective-head engine 
lathes, These lathes are being built in five 
sizes of swing and with length of bed to suit 
the purchaser All the details of constructim 
ire thoroughly described in this bulletin 

A new corporation, chartered under the law- 
of Indiana and known as the Hastings Mar 
facturine Corporation, Goshen Ind has take 
over by purchase all the assets, good will. et: 
and assumed all habilities of the National! Dairy 


Machine Co.. an Indiana Corporation The new 
corporation has been organized with the same 
officers and management as the old concert 
Mechanwal consulting engineering Oftices 
have been opened at 226 Superiar Ave West 
Cleveland, Ohio, by Clifford H. Peters Mr 
Peters was recently a captain of the engineer 
ing division, Ordnance Department His eng 
neering practice includes the design, and om 


struction Of various types of autamati 


semi-automatic machines, as well as plant lay 
outs, production systems and similar engineer 
ing service 


United 
ebruary, 1920 


Countries 
Azores and Madeira Islands 
Belgium 
Denmark. 
Finland 


France 

Germany. 

Greece 

Hungary 

Italy 

Netherlands 

Norway 

Portugal 

Roumania 

Russia in I urope 

Spain 

Sweden 

Switzerland 

Turkey in Evrope 
England 

Scotland 

freland 

Canada 

Costa Rica 

Guatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Mexico 

Jamaica 

Trinidad and Tobago 
Other British West Indies 
Cuba 

Danish West Indies 
Dutch West Indies 
French West Indies 
Haiti 

Dominican Republic 
Argentina 

Bolivia 

Brazil 

Chile 

Colombia 

British Guiana 

Paraguay 

Peru 

Uruguay 

Venezuela 

China 

Kwantung 

British India 

Straits Settlements 
Other British East Indic 
Dutch East Indies 
French East Indies 
Hongkong 
Japan 
Russia in 
Australia 
New Zealand 
Other Britis! 
Philippine Islands 
British South Africa 
Canary Islands 
French Africa 
Morocco 
Portuguese 
Egypt 


Asia 


Oceania 


Africa 


Total 


49) 492 493 495 
Sharpening 
Other and 
Machine Grinding All 
Lathes Tools Machines Other 
$292 $1,367 
$9,064 $21,256 6,034 112,797 
1,639 7,969 10,602 19.493 
1,587 1,023 
151,135 160,726 32,1986 761,896 
2,570 
34 10 
2,324 
4,059 67,864 1,926 73,824 
6,975 4,681 3,694 24,901 
3,240 4,139 804 700 
2.080 687 3.154 
99 
, 1,484 
95,966 45,850 13,035 74,280 
4,460 922 1,691 9,773 
2,187 3,013 357,703 
292 
100,200 200,853 99,910 
26, 305 16,338 
39,239 
63,722 155,767 41,622 174,32° 
424 
30 170 
76 oy 
204 14 65 
98 514 
470 126 342 89 
3,804 7,632 586 6,077 
100 28 
507 70 182 
J 
28,232 61,800 2,570 23,234 
50 583 
28 
1,175 385 
560 
itt 203 145 
4,425 16,562 14,697 
2,000 248 
3,695 11,050 1,947 30,239 
6,863 10,088 5,443 8,319 
6.761 2,200 Mm 50° 
270 
4¢ 
2,882 2,530 1,533 3,20° 
2,830 180 5.05 
368 5,740 24 
17,080 4,469 1,228 21.679 
90 
5,093 19,069 2,204 62,063 
203 200 
64 if 
2.870 7,958 124 16,85 
106 RE 
201 15 
18.942 15,109 14,876 107,858 
3,966 590 2,730 
13,548 16,047 5,733 24,144 
4,997 4,435 434 1. 888 
12 
3,837 398 1.769 
5.91 7,496 1,594 14,44) 
17 
3,438 
1,200 95 
139 sOk 
3,150 41 
$587,348 $895,675 $261,209 $2.024,92% 
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resigned as produe- 
Motor Corp 


Cc. L. Sonen has recently 
tion engineer of the Teetor-Hartley 
oration. Hagerstown, Md., and the Ansted En- 
gineering Co Connersville. Ind and has or 
ganized the C. L. Sonen Co., industrial manu 
facturing engineer 

William Ochse, formerly 
the Gould & Eberhardt Co. plants of Newark 
N. J has become associated with Manning 
Maxwell & Moore Co., as representative in Its 
Chicago office 


Colonel James B 
the engineering division 


tool supervisor of 


formerly chief of 
of the Ordnance Depart 
ment resigned his commission in the Army 
mia member of the executive staff 
| Twist Drill Co., Cleveland, Ohio 


Dillard 


has 
3s now a 
Clevela 


has for many years 

the Southwest for the Independent Pneu 
mati rool Co of Chicago, has just been ap 
poi issistant manager of the Eastern 
li vith headquarter it 1463 Broadway 


J. Passino, who 


MeCabe has recently become asso 
ciated with the Miller Saw-Trimmer Co of 
Pittsburgh is sivertising manager He Was 
formerly w the Challenge Machinery Co. and 


the Keller Poeumatie Tool Co 


Marcellus, formerly of Utica, N 

for the past two years has been 

of the Davis Machine Tool Co has 

concern and has accepted an executive 

with thé High-Speed Hammer Co., In 
N \ 


A Rus 


Ward 
nd who 


‘ manager of the 
Interior Metal Manufacturing Co., Jamestown, 
N y ha been appointed general manager of 
the Prendergast Building Corporation 


bford former 


zanman issistant production man 
Walworth Manufacturing Co., 
Boston, ha appointed stant superimten 
dent of materials at the Kewanee plant ofthat 
company He has been succeeded at Boston, by 
John MeCrahen, who has been with the Wal 
wo.th company since 1916, save for a pemod 
with “Uncle Sam" across the wate 


John T 
auget ol the 


l been ussi 


employment man 
Co Bridge 
employment 
Manu 
Conn 


formerly 
Machine 
pssistant 
Graphophone 
Bridgeport 


rence Bradley 

et it the Automati 
port Conn ms now an 
manager at the Columbia 
facturnme Co's West plant, in 


\ manager of 
maunfacturer of Ladew 
made vice president 
McCarty's connections 
the company covers the past 0 years 
embraces every phase of the leather belting 
including manufacture, sale branch 
umd general sales direction 


Reid ha 


alice McCarty general sules 
Edw. R. Ladew Co., In¢ 
leather belting has been 
Company Mr 


of the 
with 
ana 
business 
management 

Russell B 
the vice president of 
manufacturer of Ladew 
been with the company 


— == 


| | Trade le Catalogs 


Tools. Brown and Sharpe 

Providence, R. I Cat: = 
This catalog is wn 

been called the Tool 

description of the 

pro 


been made assistant to 
Edw. R. Ladew Co Im 
leather belting He has 


jor 2U years 


y 
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Machinery and 
Manufacturing Co 
pp. 609, 35% x 5% in 

ial edition of what has 
makers bible.’ It contains a 
various machines tools and ippliances 
duced at the Brown and Sharpe shops and in 
iddition considerable information as to the 
ire and erinding of cutters About 32 pages 
ire devoted to gear cutter and gear cutting 

me very useful formulas being given This 
little catalog is much in demand by tool 
makers, nearly all of whom would not con 
t ts complete without a copy 


their kits 

ind Buegeleisen 
City Catalog, pp 
contain a colle 
of eve wool 


handy 


Protection. Strauss 

New York 

These pages 
the prevention 


Kye 
is _Broadw iy 
is. 7 x 4% in 
tion of notes 
dent 


for 


of Steel. 
Philadelphia Pa 
x 10% in In this 
new way of 


Hump Method for Heat Treatment 
Leeds and jorthrup Co., 
Catalog No. 90, pp. 30, 7% 
eatalog the company describes a 
hardening steel Accurate measurement of 
temperaty the independent determina 
t of transformation rendered un 

essary A number of concerns are using this 
method for hardening tool ind dies and for 
the quantity production of sutomobile gears 

ces for ball bearings. et 


Machines. Inge 
Ii! Bulletin 


res and 


points 1s 


Miting reoll Milling Machine 
No. 39. pp 3. 8% 
catalog contains descriptive mat 
ontinuous type milling machines, and 
fixtures and cutters 


Payson Co.. 9 Soutn Clin 


Circular, &! x 11 in. It 
illustrations of the Logan 


Chucks. Frank G 
ton St Chicago, Tl. 


10“ t number of 


AMERICAN MACHINIST 


description. 


air-operated chuck, giving a brief ) 
Corporation 


Gages. Greenfield Tap and Die 
Greenfield, Mass. Catalog No. 43, pp. 110, 4% 
x 7% in. This company has issued a catalog 
containing information on screw cutting and 
caging data Complete gaging systems are 
shown and graphic tolerance charts. The latest 
methods in “precision’’ measuring and inspec 
tion are given and some gaging hints 


Radius Former. W. T. Smith Manufacturing 
Co., Bridgeport, Conn Circular, 8% x 11 in. 
An illustrated and descriptive circular of the 
Smith universal radius former. 


Oilless Bearings. Massachusetts 
ings Co., Worcester, Mass. Catalog, 
9 in The first four pages of this 
tbout the invention of the oilless bearing and 
the remaining pages are devoted to the descrip- 
tion; several half tone illustrations are given 


Oil Burning System. Moore Shipbuilding 
Co.. San Francises. Cal. Catalog, pp. 40, 8 x 
11% The Moore Shipbuilding Co. has 
issued a new catalog on heavy coated stock, 
illustrating and describing its oil burning sys 
tem The interior of its machine shop. 2 
general view of a ship under construction and 
t general plan of the Moore Shipyard at Oak- 
land, Cal ire illustrated There is a partial 
list of steamships built by this company in 
which this system has been installed and there 
ire also several illustrations of these ships 

uring 


Drills. Silver Manufact 
Ohio Booklet, pp. 8&8 >x 7% in An inter 
esting booklet ribing the use of the drill 
in the World ilso gtves two illustrations 
showing the the first machine shop 
in the American se and a rough sketch of 
the exterior 


Oilless Bear- 
pp. 15,6 x 
catalog tell 


Salem 


des« 
War 
layout of 
tor 


Stubs Steels, The 
Inc., 24-26 Stone St 
that it is now 
steels 


Tools, Gale- 
Mass Catalog 
atalog describes 

manufac 


Selson Engineering Co., 
New York City, has an- 
ounced distributing its catalog 


n stub 


Small 
mouth 
This 


ous tools 


Sewyer Co South Wey 

No. 3 a - 2 oe 
and illustrates the vari 
tured by this company 


Shepard Technical Night School, Electric 
Crane & Hoist Co.. Montour Falls. N. Y has 
issued a booklet announcing the different courses 
during the year 19°20 lt gives several 
illustrations of its courses in machine-shop 
practice, blueprint reading, typewriting, office 
training and many others, 


Flange Thread Miller. Smalley 
Ine Bay City, Mich. Circular x 8% in., 
contains suggestions on the operation of the 
Smalley general No. 1 flange thread miller. 


slso 


General Co., 


| Export Opportunites | 


The 
merce, 
a GC 
chinery 


Bureau of Foreign and Domestic Com- 
Department of Commerce, Washington, 
has inquiries for the agencies of ma- 
and machine tools. Any information 
desired regarding these opportunities can be se- 
cured from the above address by referring to 
the number following each item. 


desires to be 
with manufac 


An importing firm in India 
placed in direct communication 
turers of hardware, engineer's tools, iron and 
steel products, such as mild steel plates, bars. 
angles, rivets, bolts, nuts, annealed wire, and 
barbed wire; industrial, agricultural, and tex- 
tile machinery: ginning, weaving, and spin 
ning parts of machinery; electrical goods, pro- 
Visions, perfumery, motors, and dynamos, sta 
tionery, and sundries, and colors and chemi 
ils References No, 32.447 

The manager of a farmers’ 
sociation in South Africa desires to 
particulars and prices from 
the purchase of small-size 
particularly machinery for 
seed oil Firms are also requested to submit 
italogues, outline sketch plans of a _ small 
mill layout, ard prices Quotations should in- 
clude power equipment ilternative gasoline or 
kerosene engine, electric engine, or possibly a 
small steam engine No. 32,446 


cooperative as- 
receive full 
manufacturers for 
oil-mill machinery 
extracting cotton 


General importers and exporters in Syria de- 
sire to be placed in touch with manufacturers 
ind exporters of agricultural implements, auto- 
mobiles, machinery, pumps, engines and tools, 
tin, iron and steel No. 32,458 


A firm of engineers 
desires to import and 
hardware, such as 
nails, galvanized wire bolts and nuts. rivets 
files, tool steel. and anvils: mill, cotton-gin, and 
railway supplies; machinery, electrical goods, 
metals and metal ware, brass and copper tubes, 
motor cars, motor cycles and parts Reference. 
No 32.493 


merchants in India 
wgencies for all 
wood screws, wire 


and 
secure 


lasses of 


ommercial agent in Switz 
to “ure the representation of 
sale of machinery, machine tools 
tural machinery Correspondence 
French Reference, No. 32.49 


The representative 
countries of i 


erland desires 
firms for the 

ind agricul- 
should be in 


Mediterranean 
firm ji ! ted States de 


Vol. No. 17 


52, 


of ma- 
Refer 


for the sale 
implements 


obtain agencies 
chinery and agricultural 
ence. No. 32,472 


A firm of engineers 


sire to 


and contractors in Si- 
beria desires to get in touch with manufac 
turers and exporters, in order to secure agen 
cies in Russia and Siberia for steel, miring 
equipment, pumps, piping, saws, files, nuts 
bolts, rivets, wire and wire rope, pneumatic 
drilling equipment, tin plate, electrical machin 
ery, steam engines, metal working and wood 
working machinery, tools, metals, rubber goods 
for industrial purposes. Correspondence may 
be in English References. No, 32,473 


A former president of the Victorian Institute 
of Electrical Engineers in Australia, is anxious 
to make early connections with an American 
manufacturer who is able to participate in bidd 
ing on tenders soon to be called for by the 
Victorian Government. covering equipment for a 
high-tension project involving three turbo-gen- 
erators of 25.000 kw. capacity for 130,000- 
volt, 50-cycle transmission, and the appliances 
and accessories required wita such an instal- 
lation Reference No. 32,083. 


A city in Ca 
$200,000 


the market for 
stock to be placed 
on the civic car lines Tenders should be sub 
mitted, and it wil! be for the city council to 
decide whether American cars are purchased. 
No. 32,093 

One of the largest 
Slovakia wishes to 
printing of bank notes. bonds. ete 
equipment for the making of 
printing and embossing 
engraving equipments 
and for steel 
prices are requested. 


nada 1s in 
worth of rolling 


Czecho 
for the 
and ilso 
necessary plates 

ind complete 
outfit equipment 
ngraving atalog an 


No. 32,0®4. 


plants in 


presses 


printing 
pure hase 


presses 
ilso 


presses 


desires to rep- 
and in the 
sate of ma 
given c.if 

Constanti 
ports Cor 
References 


igent in France 
resent firms in France and colonies 
principal cities of Europe, for the 
chine tools Quotations should be 
France, Dantzig Antwerp, Genoa 
nople, Oriental ports and Black Sea 
respondence may be in English 
No. 30.095 


A commercial 


man in New 
nail wire 


An agency is desired by a 
Zealand for the sale of wire nails 
galvanized plain and barbed wire. plain and 
galvanized corrugated iron. malleable pipe fit- 
tings, galvanized and black pipe. and galvanized 
slice cut staples Quotations should be given 
eif main ports of New Zealand Payment 
by sight draft against documents. References 
No. 32,096 





[Forthcoming Meetings 


























Commerce will 
on April 26, 27 


Chamber of 
City, N. J.. 


The 
meet in 
and 28. 


The 


Nationgl 
Atlantic 


the engineering 


spring conference of 
will be 


section of the National Safety Council 
held at the Engineering Societies Building, New 
York City, April 27. Sidney J, Williams is the 
secretary: headquarters, 168 North Michigan 
Ave., Chicago, Il 

The American 
tion will hold a 
Detroit, Mich., on 


The 


Gear Manufacturers’ Associa- 
meeting at the Hotel Statler 
April 9, 30 and May 1. 


and Machinery Manu- 
facturers’ Association, the Southern Supply and 
Machinery Dealers' Association and the Na- 
tional Supply and Machinery Dealers’ Associa- 
tion, will meet jointly on May 17, 18 and 19 at 
Atlantic City, N. J., at the Hotel Marlborough- 
Blenheim F. D. Mitchell is the secretary and 
treasurer of the American Supply and Machin- 
ery Manufacturers’ Association, with an office 
at 4106 Woolworth Building, New York City. 


The National of Manufacturers 
will hold its annual in the es et 
Astoria, New York, on and 19. i 
“Silver Jubilee” session held on the 
evening of May 17. 

The National Machine Tool Builders’ Asso- 
ciation will hold its spring meeting on May 20 
ope tt. at the Este] Traymare Atlantic City 
N 


American Supply 


Association 
convention 
May 17, 18 
will be 


The Engi 
neers 
Mo. 

its headquarters at 


The American Iron 
hold its spring meeting 
New York City, May “8 


The American Drop 


American Society of Mechanical 
will hold its spring meeting at St. Louis, 
May “4. 25. 26. 27, 19°20. and will hawe 
the Hotel Statler. 


ind Steel Institute will 
at the Hotel Cammodore, 


Forge Association will 
hold a meeting at the Hotel Marlboro-Blenheim 
Atlantic City, N. J.. on June 17, 18 and 19 E 
J. Frost. of the Frost Gear and Forge Co 
Jackson, Mich. is president 


The American Society 
will hold its next annual 
week of* June 21. 19°20. at 
Hotel, Asbury Park. N. J This society has its 
Tog in the Engineers’ Club Building 

5 Philadelphia, Pa. C. L. War 


> Spruce St., 
secretary and treasurer 


for Testing Materials 
meeting during the 
the New Monterey 


wick is the 
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Condensed-Clipping Index of Equipment 


Patented Aug. 20, 1918 
Grinding Machine, Portable Radial. 
Mummert-Dixon Co., Hanover, Pa 
“American Machinist,” 


Broaching Machine, 3 Duplex. 
Lapoint Machine Tool Co., Hudson, 
, “American Machinist,” 


[ 
| 


Mass 


April 1, 1920 April 1, 1924 





No. 3 
will cut 


Specifications: Size, 





double-screw. 


Capacity, 











keyways up to 14 in. wide, or " ara a cal te 
broach square holes up to 3 in f: a ey ee ing Ww heel ; 

across flats from drilled holes in face, 3 in.; diameter, + n 10le, . 

steel Maximum stroke, 50 in ~ in mpees of wheel irbor, 1,000 . . we 

Holes in faceplate of machine 5 r.p.m Motor, hp., 7h; speed, 1,200 

in. (Centerdistance between holes r.p m. Length of arm, trolley to “] 

13 in.) Driving screws 2% in peas 7 ft Working area ; annular | 
in dia., 14 Acme threads per “> . l aie Bn 7 a A 5 ft —— le | 
Length of driving nut 10 in. Driving pulley 19 x 6} in. Pulley pene ight over all, o ft ng — lbs j 
eal 50 r.p.m Speeds: fast cutting, 74 in slow cutting, 49 overa® 2° r= Weight with one ‘ 

in.: return. 196 in. per min., vertical adjustment of draw head let, =«,0 lb.; crated, 2,800 Ib boxed for expo! shan 

1 in. below and 14 in. above center of faceplat Floor space 


allowing for travel of screw and broach, 180 x 28 in Motor rec- 


ommended, 15 hp. 


Lathe, Manufacturing. Potentiometer, Portable. 























Oo R. Adams Mfg. Co Inc Rochester, New Yorl Brown Instrument Co Philadelphia, Pa. 
“American Machinist April 1, 1920 “American Machinist.” April 1. 1924 

lleadstock has six changes of 
speed, from 43 to 375 rp.m., can 
be changed while lathe is in opera Permits the exact measurement of il 
tion When starting lever is’ in e.m.f.’s required in pyrometry special 
neutral, spindle is held by a brake serviceable for checking millivoltmeters and 
Spindle runs in taper-bronze bear- potentiometers and directly determining the 
ings All gears run in oil e.m.t.’s of thermo-couples Limit of aceu 

The feed-gear box is tumbler racy in an instrument of this type deter 
type, provides four changes of feed mined by seale lengt] isually about 10 in 
from 0.006 to 0.025 in. per revolu Scale of the Brown potentiometer is nearly 
tion, by changing gears at one end 96 in. in length. With a range to 50 mill 
of lathe a second ratio of feeds volts each millivolt is nearly 2 in. in length, 
from 0.010 to 0.42 is provided for graduated to one-fiftieth of a millivolt. Cur 

Specifications: Swing, over bed, rent required to Operate never more than 
13§ in overt carriage 7% In. ¥V.V00500 ampere, 
Distance between centers 2) In. | 
Length of bed 48 in. Weight 1,350 
lb 

: ; "8 Gri r M: . Xx 

Quenching Machine, Browning. inding Tachine, No, 4, 

Machine Products Co., East 179th St., St. Clair Ave., Cleveland, Badger Tool Co., Beloit, W 

Ohio American Machinist — ' on 
“American Machinist,” April 1, 1920 
Spindle is mounted in both 


dial and 





thrust ball-bearings a 


disk for 





‘Two die castings provided to which spe carries on one end a 
cial dies made to fit the gear blanks are to abrasive paper and on other end 
be fastened. Gear blan«x is clamped vetween a chuck for a cy linder wheel 
dies by compressed air controlled by four Table at the left side is a plain 
stage valve. With the valve in first position Swinging table, while the one at 
both dies are raised In second positior right is provided w ith i lever feed 
upper die is further raised aud gear blank Machine can be furnished wit 
can be placed on lower die. In third position dust hoods for dry grinding and 
the upper die descends, clamping gear blank with guards, pump and connec 


tions for wet grinding. Capacity 


position, dies 
Disk, 18 in 


The door in 


between both dies. In fourth 


and gear blank are submerged chuck, 14 in Dia 





























front is for access to the stuffing box, etc meter of spindle, 2 in. Pulley, 74 
below the diaphragm. ‘The machine is 42 x 4} in. Weight complete with 
in. in diameter and 38 in. high. countershaft and press for gluing 
disks, 2,300 lb. : 
. " i ~ r iad ' wh eg ara . . 
awing Machine, Cold. | Heater, Berwick Electric Rivet, 
Higley Machine Co., South Norwalk, Conn \merican Car and Foundry Co., 165 Broadwa New Yor 
“American Machinist,” April 1, 1920 American Machinist,”” April 1 i) 
D l 
‘ gn employs ten-iown trans. 

This model 114 B’ has a capacity former principle There is no smoke | 
up to 3 in. on either square or round or heat On account low voltage, there | 
stock ; four 14-in rods may be cut off is no danger to operate Plain uninsu- | 
at the same time and, by shifting the lated tongs used, and it is not neces- 
V-plate on the table two 3-in. rods sary for the operator to wear gloves | 
may be cut off. J-hp. motor connected or goggles Each electrode consists 
to drive shaft through spur gearing | of an open, flexible, secondary link, 
Shaft runs in bronze-bushed bearings ; With two solid copper terminals called 
and carries a worm of hardened steel, jaws Lower jaw is connected to a 
meshing with a bronze gear. On same treadle whicl when pressed down, | 





shaft is carried sprocket that is makes an opening according to capac 
geared to saw Automatic arrange- ity of machine, into which is inserted 
ment regulates depth of cut and re- vertically rivet to be heated. The lower 
turns the saw to lowest position when jaw ascends and holds rivet firmly in 
cut is completed. Machine is made place when operator removes foot from 
for belt drive as well as for motor treadk It is through these jaws the 
arive urrent 











] low -voltage high-amperage ‘ 
passes to rivet 


x 5-in. cards and file as desired 


> 


Clip, paste on 3 
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IRON AND STEEL _ 





PIG IRON “Quotations compiled by The Matthew Addy Co 


CINCINNATI One 
Current Year Ago 

No. 2 Southern $44. 60 $30.35 

Northern Basix 42.80 27.55 

Southern Ohio No. 2 43.80 28.55 
NEW YORK—TIDEWATER DELIVERY 

2X Virginia (Silicon 2.25 to 2.75) 48.65 32.40 

Southern No. 2 (Silicon 2.25 to 2.75). 47.70 34.70 
BIRMINGHAM 

No. 2 Foundry 41.00 26.75 
PHILADELPHIA 

Eastern Pa., No. 2x, 2.25-2.75ail............ 45.35-45.65* 31.90-45.35* 

ME HEE Gs a4 ci hadasndwébesnechbceweneces 44,25* 33.25" 

Basic 43.00T 29.65t 

Grey Forge 42.50* 29. 65* 
CHICAGO 

No. 2 Foundry local 43.25 26 75 

No. 2 Foundry, Southern 46.60 33.00 
PITTSBURGH, INCLUDING FREIGHT CHARGE FROM VALLEY 

No. 2 Foundry 43.65 26. 25 

Basic 42.90 25.75 

Bessemer 43.40 29 35 
MONTREAI 

Silicon 2.25 to 2 75% 43.25 


* F.o.b. furnace 

STEEL SHAPES—The following base prices per 100 Ib. are for structural 
shapes 3 in. by } in. and larger, and plates } in. and heavier, from jobbers’ ware- 
houses at the cities named 


t Delivered 

















—- New York Cleveiand— Chicago - 
(ne (ne One One 
Current Month Year Current Year Current Year 
Ago Age Ago Ago 
Structural shapes $4.47 $3.97 $3.47 $5.50 $3.37 $3 97 $3.47 
Soft steel bars 4.62 4.12 3.37 5 00 3.27 3.87 3 37 
Soft steel bar shapes.. 4.62 4.12 3.37 3.27 3&7 3 37 
Soft steel bands 5 82 5.32 4.07 6.25 
Plates, } to lin. thick 4.67 4.17 3.67 5.00 3 57 417 3.67 
BAR IRON Prices per 100 Ib. at the places named are as follows 
“urrent Ome Year Ag« 
Mill, Pittsburgh $4.25 $2.35 
Warehouse, New York 4.57 3.37 
Warehouse, Cleveland 3.4) 3.22 
Warehouse, Chicago 3.52 3.37 














SHEETS—Quotations are in cents per pound in various cities from warehouse 
alao the base quotations from mill 





Large New York — 
Mill Lots One | 
Blue Annealed Pittsburg! Current Year Ago Cleveland Chicago | 
No. 10 3 55 4 00 6 621@8 00 4 57 7 30 6.02 
No. 12 4 60-4 05 6 678 05 4 62 7 40 6.07 
No. 14 3 65-4 10 6 72@8. 10 4.67 7 45 6.12 
No. 16 3 75-4 20 6.82@.8. 20 477 7.55 6 22 
Black 
Nos. 18 and 20 415 4 80 7 800.8 80 5 42 7.95 6 80 
Nos. 22 and 24 4 20 4.85 7 85@8 85 5 47 8 00 6.85 
No. 26 425-4 90 7.908. 90 5 52 & 05 6 90 
No. 28 4. 35-5 00 8. 00@9 00 5.62 8.15 7.00 
Galvanized 
No. 10 4 70 6.00 8 25.10 00 5 97 & 50 7.15 
No. 12 4806 10 8 35@10 10 6 02 & 60 7.20 
No. 14 4 80-6 10 8&8 35@ 10 10 6. 07 & 00 7.35 
Nos. 18 and 20 5 10 6 40 8 6510 40 6 37 &. 90 7.65 
Nos. 22 and 24 5 25-6 55 8 80@10 55 6 52 9.05 8 05 
No. 26 5 40-6 70 8 95 10.70 6 67 9 20 8 20 
No. 28 5 70-7 00 9 25@11.00 6 97 9 50 8 50 


heets 16 blue enameled 


Acute sea city in particularly black, galvanized and N« 
Automobile sheets are unavailable except in fugitive instances. when 
prices range to 10c per Ib 





COLD FINISHED STEEL-—W arehouse prices are as follows 
New York Chicag: Clevelan 
Round shafting or screw stock, per 100 Ib 
ASK $6. Of $5 40 $5 650 
Flats, square and hexagons, per 100 Ib 
base 6.50 5 ow 5-6 00 
PRILL ROD—Discounts from liet price are as follows at the places name« 
or Cent 
Yew York 55 
Cleveland 0 
50 


Chicago.. 


SWEDISH (NORWAY) IRON—The average price per 100 tb., in ton lots is 


Curren One Year Ago 
New Yor $21.00-26 o $25 50-30 00 
Cleveland 20.00 20 00 
Chicag 21 00 16 Sf 
In ils vudvance of 50c. usually is charged 
Doms n (Swedish anal sis) is selling at 12c. per Ib 


*THE WEEKLY PRICE GUIDE 


been able to obtain for Swedish welding materials, of which it is reported that 
very little are on the market 


Welding Wire Cast-Iron Welding Rods 
3. 3. ve. i. Se a% # by 12 in. long 14.00 
No. 8, J and No. 10 ¢ by 19 in long 12.00 
} : ; by 19 in. long 10.00 
No. 12. 21.00 to 30.00 5 by 21 in. long 10.00 
&, No. 14 and % 
No. 18 | Special Welding Wire, Coated 
No. 20 ' 43.00 
% 30. 00 

Domestic.— Welding wire in 100-Ib. lots sells as follows, f. 0.b. New York: 4, 

Bic. per Ib.; }, 8c.; & to }, 72 


The following quotations in cents perpoundare 


MISCELLANEOUS STEEL 
from warehouse at the places named: 
Chicage 


New York Cleveland 


Current Current Current 
Openhearth spring steel (heavy) 6.00 8.00 9.00 
Spring steel (light) 8.00 11.00 12.25 
Copp« ved bessemer rods 8.00 & 00 7 35 
Hoop steel 6.07 6.50 5.32 
Cold-rolled strip ste el 12.50 8.25 10.00 
Floor plates 6.55 6.00 6.52 





PIPE—-The following discounts are to jobbers for carload lots on the Pitts- 
burgh basing card, discounts on steel pipe, applying as from January 14, 1920, 
and on iron pipe from January 7, 1920 


Steel BUTT WELD Tron 
Inches Black Galvanized Inches Black Galvanised 
4. d and j 47% 203% Ito lj 344% 184% 
; ; 51% 364% 
2 to 3 54% 411% 
LAP WELD 
2 47°; 344% 2 283% 14 ry 
2} to 6 50% 374% 25 to 6 31% 174% 
BUTT WELD, EXTRA STRONG PLAIN ENDS 
4, d and ? 43° 254% 2 to} 345% 193% 
} 48°; 353% 
ito tj 52° 394% 
LAP WELD, EXTRA STRONG PLAIN ENDS 
2 45 331% 2 19% 163 
2} to 4 48°; 364°, 2} to 4 3146, 195% 
4) to 6 47°, 354° 4} to 6 301% 183° 
Stock discounts in cities named are as follows: 
New York Cleveland Chicago 
Black Galv Black Galv Black Galv 
2 to 3 in. steel butt welded. 40° 24; 40°; 31; 54°, 4045, 
33 to 6 in. steel lap welded. 35% 20% 42% 27% 50% 37 He 
Malleable fittings. Class B and C, banded, from New York stock sell at 


plus 2% Cast iron, standard sizes, net 





METALS 


MISCELLANEOUS METALS Present and past New York quotations in 


cents per pound, in carload lots 
Current Month Ago Year Ago 
Copper, electrolytic 19.25 18.50 15.373 
Tin in 5ton lots 62.25 61.50 72.50 
Lead 9.00 9.00 5.25 
Spelter 9.00 8 70 6.65 
ST. LOUIS 

Lead 8 75 8.87 5 00 
Spelter 8.50 8.37} 6.30 


At the places named, the llowing prices in cents per pound prevail, for ! ton 


or more —Chicago*~ 
— New York —— — Cleveland — April 8 
Cur- Month Year Cur- Year Cur- Year 
rent Ago Ago rent Ago rent Ago 
Copper sheets, base 29.50 29.50 22.50 31@32 24.50 36.00 26 00 
Copper wire (carload 
lots) 29.25 29.25 23.00 29.50 23.00 27.00 22.00 
Brass sheets 26.50 26 50 18.75 29.00 25.00 27.00 21.50 
Brass pipe 32.00 32.00 2800 34.00 33.00 35.00 31 00 
Solder (half and half) 
(case lots) 39.00 3900 46.50 40.50 41 50 38 00 39. 00 
* Chicago—No stocks of brass and copper. Orders for future delivery are ac- 
cepted subject to confirmation and price-fixng at 60 days before shipment 


which is at manufacturer's convenience 


yuoted above hot rolled 16 oz., cold rolled 14 oz. and heavie T. 


Copper sheets 





— polished takes 5c. per sq.ft. extra for 20-in. widths and under; over 20 
In., Cc. 
rhe following quotations are for large lots, mill. 100 Ib. and 


BRASS RODS 
ver, warehouse; net extra 


Current One Year Ago 


Mill 23.75 18.00 
New York 23 75 19.50 
Cleveland 27.00 24.00 
Chicage 26. 00 24.00 
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SHOP MATERIALS AND SUPPLIES 








ZINC SHEETS 





The following prices in cents per pound prevail 


Carload lots f.o.b. mill. ....... ; 12 
—In Casks— — Broken Lots 
Cur- One Cur- One Yer 
rent Year Ago rent Ago 
Cleveland é ; i 15.00 14.45 15.50 14.80 
New York rhe, SEs 14.00 12.00 14. >I 13.00 
Chicago 15.00 16.50 15.00 16 00 





ANTIMON Y—Chinese and Japanese brands in cents per pound, in ton lots f 
spot delivery, duty paid: 


Current One Year Ago 
New York ; 11.25 6.75 
Chicago . 11.50 7.75 
Cleveland ne 13.00 9 50 





peru 
— New York -—Cleveland 
One One 
Current YearAgo Current YearAgo Chica 
Copper, heavy,andcrucible 16.50@17.25 13.00 17.00 14.00 (7. 25 
Copper, heavy, and wire 15.75 16.00 12.00 17.00 13.00 16. 25 
Copper, light, and bottoms 14.50@17.50 10.50 15.50 11.00 15. 25 
Lead, heavy ; 7.75@ 8.00 4.25 8 50 4.50 7.75 
Lead, tea 5.75@ 6.00 3.50 5.50 3.50 6.75 
Brass, heavy 9. 50@10.00 8.00 13.50 9 00 17.00 
Brass, light 9 00@ 9.25 6.00 10.50 6.50 10.50 
No.l yellow brass turnings 8.75@ 9.25 7.00 10.75 7.00 10.75 
Zine 5.25@ 5.75 4 50 6.00 4.00 6.50 
ALUMINUM—The following prices are from warehouse at places named 
New York Cleveland Chieage 
No. | aluminum, 98 to 99% pure, in 
ngots for remelting (1-15 ton 
ts), per Ib 33.00 34 00c (a 35.00 $3.50 


COPPER BARS—From warehouse sell as follows in cents per pound, for t 


lots and over 


Current One YVeur Ago 
New York (round) 33.00 25.00 
Chicago 29.00 28.00 
Cleveland 32.00 28 00 


BABBITT METAL—Warchouse price per pound 


—New York ~ —Cleveland Chicago 

Cur- One Cur Ome Cur- One 

rent Year Ago rent Year Ago rent Yea Avo 
Best grade 90.00 87.00 74.50 79 00 70 00 75 00 
Commercial 50 00 42 00 21.50 18.50 15.00 15 00 


OLD METALS—The following are the dealers’ purchasing prices in cents per 


Ss 


White 
Colored mixed .9.00t 





SHOP SUPPLIES 


NUTS From warehou it the places named, on fair-sized orders, the followi: 
amount is dedueted from list 
New York Cleveland — Chicas 
Cur One Cur On Cur- On 
rent Year Ago rent Year Ago rent Year Age 
Hot pressed square. +$3.00 25 $ .75 $1.90 $1.25 1 28 
Hot pressed hexagon +4 3.00 25 75 90 '.a3 1 OF 
Cold punched hexa- 
ron + 3.00 25 75 1.90 0 30 
Cold punched square + 3.00 25 75 1.90 0 1 30 
semi-finished nuts, 4% and smaller, sell at the following discounts from list price 
“urrent One Year Ag 
New York 40 50-10 
Chicago 0°; (y 
Cleveland 50 60-10-10 


MACHINE BOLTS—W archouse discounts in the follow ng ities 
New York Cleveland 
t by 4%in. and smaller 20 40 15-5 
Larger and longer up to 1} in. by 30 in 10° 20+ 10 25-5 








WASHERS—-From warehouses at the places named the following amount 7 
deducted from list price 
For wrought-iron washers 


New York list Cleveland $3.75 Chicag $3 00 
For ist-Iron washers, Hy and larger, the base price per 100 Ib. is as follows 
“New York $5.00 Cleveland $4.50 Chicago $4 





CARRIAGE BOLTS—From warehouses at the places named the following 


discounts from list are in effect 


New York Cleveland _hicag 
} by 6 in. and smaller 20°, 35° sy 
Larger and longer up to 1 in. by 30 in 10% 20% 20°7, 


COPPER RIVETS AND BURS sell at the following rate from warehous: 


- Rivets - — Burs 
Current One Year Ago Current One Year Ago 
Cleveland 20% 20% 30% 10% 
Chicago 10% 10% 10%, 10%, 


New Vor 30 40° 30%, e:, 


RIVETS The following 


vare house 


Steel % and smaller 
Pinned 


Boiler, }, |, | in. diameter by 


New York $6.00 Ch 


Structural, same sizes 


New York 6.10 Cle 














allowed for fair-sized orders froi 


New York Cleveland Chien 
45° 45°, 
45%, 459, 


follows per 100 Ib 


$5.37 Pittsburgh. $4 72 


$5.47 Pittsburgh....$4. 82 





Copper 
Brass 

For immediate stock 
vary with the quantity pur 
75 lb., the advance 2 
v<avance 18 > ver base 
10c. should be added to base 
nan 10 Ib. 1dd 35¢ 

Dout ibove extras 


mouldings if ordered in 


in round | in., 
seconds up to | in. by sixte 
100 Ib., ther s usually 


LONG TERNE PLATE 
pally. for $8.50 per 100 Ibs 


COTTON WASTE—The following prices 


urrent 
13.00 


WIPING CLOTHS 


Cleveland 
( ‘hie ifo 


SAL SODA sells as follows | 


New ¥ 


Philad Iphi 


Clevel 


ROLL SULPHUR in 
el 


rompt furna $ 


LINSEED OIL The 


taw in barrels (5 bbl 

al without cans) 
*To this price n 

? ; 
4.4) r ix 


WHITE AND RED LEAD 


Current 


Dry 
100 Ib. keg 15.50 
25 and 50-lb. kegs 15.75 
124-lb. keg 16.00 
5-Ib. cans 18 50 
I-lb. cans 20 50 


700 Ib. lots leas 10°, dise 





MISCELLANEOUS 


SEAMLESS DRAWN TUBING 


warehouse in 100-lb. lots is as follows 


s of less tl 
75 


ibove quantities Above 
other than standard stock 


price in cents per pound from 


York Cleveland Chicago 
34 00 36. 00 35.00 
33.00 34.00 34.00 


aaca 1 he price Fi 

n 100 Ib., but not ke ther 
b.. but not less than 50 1} 
90 Ib.. but not sthan 25 lI 
10-25 lb., extra is 25¢ leas 


‘ hannels rel sheet n etal 
extras also apply to brass rod 
onsidered as }-2 in. inclusive 

on ll varying by thirty 
pments aggregating less than 


28 primes from stock sell, nomi 


I per ind 
Cleveland Chicago 
16.00 11.00 to 14.00 
12. 00 9.50 to 12.00 
is follows 
134x534 134x205 
92.00 § 00 
41.00 43.50 
Month Ago One Yeur 4vo 
$2.25 $1.75 
2.00 Re! 
2.50 2.75 
2.00 2.00 
per 100 Ib 
Month Ago One Year Azo 
3 40 $3.65 
4 25 3. 62 
> OO 4.125 
1 Connellsvill 
\pr. | Vilar. 25 
”) $s!) OO $1Z.00 $6 OO 
13 00 i2 00 13.00 7 Of 
urrent 
Per Ton $8.00 
375-Ib. bag 2.50 
‘_ur- (one 
le i nt Lear Ago 
$2. 08 $2.05 $1.66 
2 25 2. 1 84 
n I irn if vt } 
White 
ear One Yeer 
Current \go 
Dry and Dry ar« 
In Oil In OF In Oil 
14.50 15.50 13.00 
14.75 15.75 13.25 
15.00 16.00 13.50 
16.50 18.50 15.00 
17.50 20.50 16 00 


2000 tb. lots lese 10-24%, discount 
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Machire Tools 


TITTLE SECEODODOOEOEOR OREO EOERAEEEORDEOEDORREOERODOROEOODEE 


Tol Ww 
‘ 


for machine to 
BR. I. Summit St 
rarace 
RK. L, Providence—G. Seunzio, De 
and Clym St.—garage equipment 
Md., Baltimore—The Coale Muffle Safety 
ulve Co... 325-335 East Oliver St Jd A. Vaeth 
Agt severa 1S in. Warner & Swasey 
lathes 
Baltimore—Th« 
Aves 


Pawtucket—F 
repair equipment 
Ave 


(used) 
East 


tools 


Spann Motor Co 
machine shop 


Md., 
ind Philadelphia 
and supplies 
N. J., Camden—The Victor Talking Machine 

Front and Cooper Sts bench lathes 


N. J., South Plainsfield—The Spicer Mfe 
one 6 in. x 14 ft. tool room lathe and 
No. 2 universal miller 
N. Y., Amsterdam—Th« 
One 36-in. lathe, 19-20 ft 
One 24 in. x 14 ft. lathe 
One 16 in. x 12 ft. lathe 
One 14 in. x 12 ft. lathe 
One speed lathe, 9 in. x @ ft 
One Jones & Lamson turret 
0 4 ft. radial drill 
‘wo "3 in. Snyder drills 
One mason drill, % in 
One universal miller 
One 48 in. x 
One 24 in. x 
One \% to 1% 
One keyseater 
One universal 
One electric center 
One 10 in. shaper 
One portable electric 
One 16 in. shaper 
N. Y., Buffalo—The G. A. Ray 
Niagara St one 30 to 36 in 
and one 15 in. drill press 
N. Y¥., Frankfort—Thx 
general machine shop 
‘quipment 
. ¥., damaica—The MePhilbin 
ture Co i4 Fulton St hand » 
N. Y¥., New York ‘Borough of 
The General Insulate Co 1008 Atlantic 
” be 1 miller (plain) 
. V.. New Vork (Borough 
‘ornell Iron Works, 26th St 
‘ h type dnill grinder. capac 


Co 
Co 
one 
Shuttlesworth Bros 


center 


lathe 


about No. 1 


capacity 
grinder 
grinder 


forge 


Mfg. Co 
square 


1495 
shear 


Corp 
and 


Tractors 
machinery 


United 


tools 


Lighting Fix 
rew machines 
Brooklyn ) 
Ave.- 


of Manhattan) 
and lith Ave 
ity No. 60 


of Manhkattan) 
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Mich., Grand Kapids—The Cheney Talking Ma- R. L., Hillsgrove—The Rhode Island Malle- 0., Cleveland—The Loomis Sielaff Co.. 6614 
«hine Co.—presses for forming phonograph turn able Iron Co. has awarded the contract for the Morgan Ave, (machinist), has awarded the con 
tables. as by of a l story, 56 x 90 ft. and 30 tract for the construction of a 1 story, 80 x 

Mich., Grand Rapids—Sterl Woodturning Co x 2 ft. addition to its foundry Estimated 240 ft. factory at 6600 Morgan Ave Esti 
510 Monrow Ave., N. W.—wood turning lathes cost $35,000. mated cost, $75,000. C. E. Terrill, Treas 

Mich., Manistee—The Manistee Canning Co. R. 1., Bawtucket—F. Conlon. Summit St.. is _ 0, Cleveland—The Kelly Reamer Co.. 1555 
—miscellaneous carriers and canning equipment preparing plans for the construction of a 1 ee Rd.. has awarded the contract for 

Mich.. Marshall—The Flint Foundry Co— story. 60 x 117 ft. garage. Estimated cost, ‘%®, construction of a 1 story, 60 x 200 ft 

“* : : $30.000 factory on West 73rd St. Estimated cost 
foundry equipment, including crane ou". . $100.000 

Mich., Menominee—The Hoskin Morainville R. L, Providence—G. Scunzio. Douglas Ave O. CGeviiees—T N 7 
Paper Co.—one 15 ton travelling crane and Clym St., is preparing plans for the con i21et §S eveland—The Natl. Acme Co East 

sist St ind Coit Rd will soon award the 


Mich., Munising—Munising Woodenware Co ty of a l story garage Estimated cost, 
—wood working plant equipment. = , 


contract for the construction of a 1 story ad 
dition to its factory for the manufacture of 
w 


Mich., Port Huron — South Park Welding MIDDLE ATLANTIC STATES egg: Eatimated cost, $300,000 A 

ks 231f nners St.—acetylene re ; enn res Noted Ap 
he - mh » Conners t acetylene welding Ma., Baltimore—Th: Coale Muffler and Safety 1 Al a“ A. 

iuly ‘ Valve Co., 325 to 335 East Oliver St. will 0. Dayton—The R. |} Karl Electric Auto 

0., Canton—The Timken Detroit Axle Co. build a 33x 42 tt iddition to its machine shop, ™0tve Co.. 12 Broadwell Pl.. is having plans 
Waynesburg Rd. and Belden Ave.—power presses. Estimated cost, $3,500 — ured by F. Packard. Archt.. New Hadyver 
_ 0., Cleveland—The Amer Fork and Hoe Co Md., Baltimore—The Natl. Steel Rolling Co ” yy 73 x 120 1 <n tr Sa te w 
Swetland Bldg.—power presses and equipment Keyser Bldg plans to build a_ plant Esti “nd Sst Est ed : $75 0. wp i ogcg 
for production of garden tools mated cost, $100,000 — _ : ; ; stimated cost, $75,000 

a . > . ke we eae : : 0., Fremont—Th« ‘remo ry ‘4 ty 

o., Cleveland — _The Bd ; Educ Rockwell Md., Colgate Creek (Baltimore P. 0.)—The aan - — . / omens Fd y. « is 
Ave. and East 6th St.—manual training eqUip- Pederal Government has purchased t tor ; 3D . le construction of 

» - : , = 2 sed a tract of t 1 story, 60 x 0 ft. foundry Estimate: 
ment. 30 acres adjoining Camp Holabird here and ost, $100,000 

0., Cleveland—The J. R. Gloyd Co.—punch will extend present machine shops and build : . 
press, to make ‘% in. holes through ‘% in several new ones Extensive machinery and 0., Piqua—The Piqua Motor Sales Co., Main 
material. cutting off shear for 4 x 4 in. angles. equipment will be installed. ; St.. h : eas Pos the contract for the constru 

ter . pressor ; H y 8 ton of a 2 stor 0 i , < nad 
yoke eve and air compre = SzGC@s Md., Cumberland—The Crystal! Laundry Co sales room E aaaed saat rr O00 — aaa 
x 8 in Baltimore St.. is having plans prepared by J. W : ! 

0., Columbus—The Central Foundry and Sup-_ Biddle. Archt.. c/o Kelly Springfield Tire Co 0., Springfield—The Elwood Myers Co. has 
ply Co 825 Reynolds Ave.—serpentine or cir R.ver Rd.. for the construction of a 1 and ” wwarded the contract for the construction of 
cular shear. up to % in., preferably up to % story, 130 x 284 ft laundry, garage and power *% ” story, 80 x 80 ft. factory on the west side 
in: press for flanging ladle bottoms + in house Estimated cost, $200,000 a the Teonwtactur of motors Estimated 

ous ‘a? 
stroke. : N. J., Camden—The Packard Motor Co... 1129 ns , 

0. Trumbull—The Pe Educ.. C. Cliffe R Haddon St.. will soon award the contract for the _ 0., Springfleld—The Steel Products Eng. Co 
F. 3, Giatcwn aan training equip- construction of a 1 story, 70 x 180 ft. garage ~#5t St.. has awarded the contract for the con 
as and service building Cost to exceed $10,000 ss -_ ie i ag + x 152 ft. machine 

shon ed e s { 

Wis., Milwaukee — The Milwaukee Rolling N. J., East Orange—G. E. Poth. Central St a a oven 
Mill Co.—annealing ovens and equipment and South Bway has awarded the contract Wis., Milwaukee — The Milwaukee Rolling 

Mill Co. is building a 1 story. 380 x 4°25 ft 


4 ~—— oda » Batter _— for the construction of a garage on Central 
75d ce ee gen Re and Shepard Sts. Estimated cost, 10,000 steel rolling mill. Estimated cost, $400,000 
} . N. J., East Orange—The Simms Magneto Wis., Sheboygan—The Loeffler Machine Co 





chinery. . 
~ . , . Co., 279. Halsey St.. has awarded the contract %@% 4Warded the contract for the construction 
_W is., Oskosh—The Wisconsin Parts Co.—one for the construction of a ? ters a4 : 1867 of a 2 story, 177 x 295 ft. foundry and machine 
No. 2100 Consolidated press. ft. and 77 x 230 ft. factory on North Arling- “POP on 15th St. Estimated cost, $100,000 
Minn., Duluth—The F. Y. B. Co.. c/o F. A. ton Ave. Estimated cost, $385,000 Wis., West Allis—The Allis-Chalmers Mfg 
Lohmer, Box 86—forging machines, “ee N. Y., Malone—The Hogle Motor Sales Co Co. has awarded the contract for the construc 
machines oil tempering apparatus and other plans to build a 2 story garage and machine “0°” Of a 1 story, 130 x 500 ft. foundry. Esti 
machinery for making horse shoe calks shop on East Main St Cost between $10,000 mated cost, $200,000. 
Mo., St. Joseph — The Missouri Methodist and $50,000. ; 
Hospital Assn.—laundry equipment. _N. ¥., Newark—The H. A. Inman Co., 40 WEST OF THE MISSISSIPPI 
Mo., St. Joseph—The St. Joseph Structural East Ave plans to build a 1 story, 60 x 60 Colo.,. Colorado Springs—G. G. Birdsall, 31 
Steel Co.—1 set of steel bending rolls, 1 spacing ft. foundry. Cost between $12,000 and $15,000 Colorado Ave has awarded the contract for the 
table, 1 bevel shear and 1 multiple punch (new) WN. Y., New York (Borough of Bronx)— ‘Omstruction of a 1 story, 60 x 90 ft. garage 
Mo., St. Louis—The Laclede Iron Wks., 1547 S. B. Steinmetz, 930 Fox St.. will build a 1 ind repair shop. Estimated cost, $25,000 
North 9th St.—one No. 35 Swaine power press. — ati 4 b of es550e° on Westchester Minn., Minneapolis—The Robinson Motor Truck 
Ave. Stimated cost, $30,000. Co., 909 Hennepin Ave is having pls yrepared 
‘f — » or C i g plans prepare« 
ali —g yo Ay nl ae te 14 N. ¥., Ogdensburg—The Ogdensburg Machine {0% the construction of a % story, 65 x 110 ft 
—machine sal garage and service station on 17th St. and 


Co. plans to purchase property on Isabella St Nicolet Ave Estimated cost, $100,000 
i é 48 ate cost, 


t right angles. 
ga., 8 ft. long, a . and build 1 story, 44 x 112 ft. machine shop. 











°° 
mA ne pane Way Rhy Estimated cost, $25,000. Mo., Maplewood—The Bowen Motor Car Co 
ou 2 > mi iy » ¢ . ¢ _ g : . 
including traveling ovens, elevators, elevating N. Y., Syracuse—The Acme Tool & Die Co., — and Guarantec Bldg.. St. Louis. has pur 
314 East Water St. has purchased a : chased 1 acres here, and plans to build plant 
cages, etc a as pur used a 3 story f he . ; vod 
ae od Co. 1000 Ualins of SES to S06 Bost Water &. and “Or She manufacture of gaccline-diiven, standard 
Ont., Tevcate—The Canasta Diced 5 iawe plans to equip same for its own use gage railway cars 
— BR ee — = are Pa., Erie—The Skinner Engine Co. is build Mo., St. Louis—The Skinner Bros. Mfg. Co 
electrically op . ing an addition to its plant on Chestnut and [10th and Tyler Sts. manufacturer of industrial 
12th St. Estimated cost, $85,000. Ne tee te 2 
iia a factory on Lunt anc andeventer Aves esti 
: ki Pe eg egg Mfg wae, mated cost, $250,000. 
= Ole achinists wi soon awarc " 
= Metal Wor ing the contract for the construction of a 1 story Okla., Sapulpa—The Sapulpa Motor Co.. Main 
j 32 x 52 fi. addition to its factory on West- ind Hobson Sts is having plans prepared by 
a moreland and Richmond Sts ~ a & an ; _ “y 109 —— — 
‘ — . . ahoma ity or the construction of a ‘* 
NEW ENGLAND STATES aac SOUTHERN STATES story. 120 x 150 ft. garage. Estimated cost 
Conn., Bridgeport—The Eastern Malleable : a Sete . BS ’ . 
von Co. Naugatuck, has awarded the contract Oe ge eee Tex., Dallas—The Dallas Auto Laundry and 
for the construction of a 1 story, 80. x 18( Pl Ba eonn $100.00 ord ¢ anc way. “S- Storage Co., c/o D. Spillers, Secy. and Mer 
ft. foundry on —_ pve _here. Estimated . a 7 Auto Club, is Raving plans prepared by 
cost, $45,000. oter ar. 20. a a Cc y. Almetead. Eng Cleveland, O.. for the 
MIDDLE ES . ruction o > ste 9 : re 
Conn., Bridgeport—The Harvey Hubbell Co., — ce mete or id ; e. Br Db Fa eS Se Dh Gees 
Inc. Bostwick Ave., is preparing plans for the — Ill, Chicago—The Vulcan Louisville Smelt- setimated cost, 920U,0UU. 
construction of a 4 story factory on State St.. ing Co., 208 LaSalle St plans to rebuild a Tex., Dallas—The General Motors Co. is hav 
for the manufacture of electrie specialties. Es- part of its plant which was recently destroyed ing plans prepared by Lang & Witchell, Archts 
timated eost, $175,000 by fire Estimated cost. for complete renewal Amer. Exch. Bank Bldg., for the construction of 
e Brist 1 A Moni 399 Park St will $400,000. a 6 story, 100 x 100 ft. garage and salesroom on 
enn., Bristol—- CO, vat magi het te Jaek and Jefferse Sts Es ate cost 
build a 2 story, 65 x 120 ft. garage. Estimated Mich., Detroit—The Dept. of Pub. Wks. plans €150 000 i oneenee states 
cost. $60,000 to build and equip 100.75 mi. of city electric ~ 
= railways, to include car shops and power houses WESTERN STATES 
Maes., Whitinsville—The Whitins Machine Estimated cost, $15,000,000. 
Wks. is having plans prepared by J. D. Leland Cal.. Sacramento—The Southern Pacific Ry 
Archt 185 Devonshire St.. Boston, for the Mich., Detroit—The Detroit Pressed Steel Co Co.. 65 Market St.. San Franciseo, is preparing 
construction of a 2 story 60 x 240 ft. ear 1800 Mt. Elliott Ave.. will soon award the con plans for the construction of a brass foundry 
penter shop at its plant Estimated cost, tract for the construction of a 1 story 75 x spring factory, sawmill and other structures 
$80,000. 282 ft. factory om Mt. Elliott and Strong Aves., Estimated cost. $100,000 
- w ‘ S La G S Oa. for the manufacture of auto parts 
ass. orcester—‘S a Gasse, 6 Crown § "AN 
has had plans prepared by E. T. Chapin, Archt Mich., Detroit—The Detroit Twist Drill Co CANADA 
310 Main St., for the construction of a 1 story, Fort St will soon award the contract for the Ont., Preseott—The Coopers Brass Wks., In 
67 x 120 ft. garage on Pleasant and Merrick construction of a 100 x 11% ft. factory on Fort Og rdensbureg ». © plans to purchase the dis 
Sts. Estimated cost, $30,000 St. and 14th Ave Estimated cost, $60,000 tillery plant of J. P. Wiser & Sons Co., here and 
lter ‘ id s 1 ie ; ~ ] 
Mass., Worcester—The Norton Co., Barbers Mich., Detroit—L. G. Grim. 395 Military — a ee po of — Fean 
Crossing, is preparing plans for the construc Ave., plans to build a 1 story, 96 x 130 ft between $30,000 and $40,000 
tion of a 6 story, 42 x 176 ft. mill on New garage on Linwood Ave. an@ Ferry Park Es ms “ge d - 
Bond St for the manufacture of grinding timated cost $40,000. B. B Mills 1305 Ont., Toronto—The Canadian Genl, Electrix 
wheels Estimated cost. $100,000 Kresge Bldg., Archt. Co., King and Simeoe Sts.. will soon award the 
contract for the construction of a 4 story, 70 x 


Mass., Worcester—The Whittaker Reed Co Mich., Detroit—The Hannan Real Estate 100 ft and a @? story, 52 x 175 ft. factory 
R4 Aus‘in St has awarded the contract for Exch., 1 McGraw Bldg., is having plans prepared on Wallace and Ward Aves for the manu 


the construction of a 1 story factory on May-_ for the construction of a 3 story, 100 x 190 facture of electric supplies Estimated cost 

field St for the manufacture of loom reeds ft. garage on “nd Ave and Canfield St Es $300,000 
and be't hooks Estimated cost, $25,000. timated cost, $175,000 Ont., Welland—The Mead Morrison Co.. 53 
R. L, East Warren (Warren P. O.)—The 0., Cleveland—The Guarantee Bldg. Co West Jackson Blk., Chicago. has purchased a 
Greyhound Motor Car Corp., 5 Columbus Circle Union Bldg.. has awarded the contract for the large manufacturing plant here, and plans to 
story, 60 x 150 ft. garage alter and build additions to same for the manu 


New York City, is preparing plans for the con- construction of a 4 
struction of a 1 story, 60 x 200 ft. factory and auto salesroom on East 55th St. and facture of dredges, derricks, hoists, pumps, etc. 


Estimated cost, $50,000. Prospect Ave Estimated cost $250.000 W. S. Martin, Managing Dir 
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New York (Borough of Brooklyn)— 
Reynolds Co 160 Smith St., will East 42nd St 
contract for the construction of plans for the 
175 ft. factory on Hamilton 25 x 100 ft 
for the manufacture of paint cost, $45.000 
Union Bidg.. Newark, N J.. 0., Cleveland—Th« 
March 25 ind Rockwell Ave 
York Borough of Brooklyn) by W. R 
Varnish Co., 71 Otsego St. is for the construction 
prepared by J. E. Ritchr Archt on University Circle 
Mita} 63 Park Row New York tasty tor department 
struction of a 4 story, 50 x 100 ft. ad 0., 
ts factory Estimated $85.000 ind Rockwell 
° New York O gh of Brooklyn)— tract for the 
L. Walte 32nd St ' Lincoln Ave., will "oom schoo 
build a 3 story TU factory on 37th Ave to 
St for the manufacture gar boxes Esti ment Estimated cost 
tated st, $50,000 0., Marion—The 
N \ iwarded = the ontract 
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